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            *    CONTINUE OPERATION OF THE CURRENT EXISTING GROUND WATER
                 COLLECTION AND TREATMENT SYSTEM.

            *    INSTALL AND OPERATE AN EXPANSION OF THE CURRENT
                 OFF-PROPERTY GROUND WATER COLLECTION SYSTEM, BY EITHER
                 EXTENDING THE INTERCEPTOR TRENCH OR INSTALLING ADDITIONAL
                 PURGE WELLS.

            *    INSTALL AND OPERATE A PURGE WELL AT THE DEEP LENS OF
                 CONTAMINATED GROUND WATER LOCATION AND HOOK THIS WELL INTO
                 THE CURRENT GROUND WATER COLLECTION AND TREATMENT SYSTEM.

            *    COLLECT OIL ACCUMULATING IN THE PURGE WELLS AND DISPOSE OF
                 THE OIL AT AN OFF-SITE FACILITY IN ACCORDANCE WITH
                 APPLICABLE FEDERAL AND STATE REGULATIONS.

            *    INSTALL AND OPERATE A SOIL VAPOR EXTRACTION SYSTEM FOR
                 SOILS ON-PROPERTY AS WELL AS TWO OFF-PROPERTY LOCATIONS
                 JUST NORTH OF THE PROPERTY.

            *    IMPOSE INSTITUTIONAL CONTROLS, SUCH AS DEED RESTRICTIONS
                 TO PROHIBIT THE INSTALLATION OF WATER WELLS IN THE SITE
                 AREA AND ANY FUTURE DEVELOPMENT THAT MIGHT DISTURB
                 CONTAMINATED SOILS.

            *    IMPLEMENT A GROUND WATER MONITORING PROGRAM CAPABLE OF
                 DEMONSTRATING THE EFFECTIVENESS OF THE GROUND WATER
                 CAPTURE SYSTEM AND THAT GROUND WATER TREATMENT TECHNOLOGY
                 IS ACHIEVING CLEAN-UP STANDARDS.

STATUTORY DETERMINATIONS

THE SELECTED REMEDY IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, COMPLIES WITH FEDERAL AND STATE
REQUIREMENTS THAT ARE LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE TO THE REMEDIAL ACTION, AND IS  
COST-EFFECTIVE.  THIS REMEDY UTILIZES PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT OR RESOURCE RECOVERY
TECHNOLOGIES, TO THE MAXIMUM EXTENT PRACTICABLE, AND SATISFIES THE STATUTORY PREFERENCE FOR REMEDIES   THAT
EMPLOY TREATMENT THAT REDUCES TOXICITY, MOBILITY, OR VOLUME AS A PRINCIPAL ELEMENT.

BECAUSE THIS REMEDY WILL RESULT IN HAZARDOUS SUBSTANCES REMAINING ON-SITE ABOVE HEALTH-BASED LEVELS, A REVIEW
WILL BE CONDUCTED WITHIN FIVE YEARS AFTER COMMENCEMENT OF THE REMEDIAL ACTION TO ENSURE THAT THE   REMEDY
CONTINUES TO PROVIDE ADEQUATE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.

   VALDAS V. ADAMKUS                      DATE:09/30/91
   REGIONAL ADMINISTRATOR



#SLD
SITE LOCATION AND DESCRIPTION

THE CHEM CENTRAL PROPERTY IS A 2-ACRE PARCEL OF LAND LOCATED AT 2940 STAFFORD AVENUE IN WYOMING, MICHIGAN
(FIGURES 1 & 2).  THE CITY OF WYOMING IS A SOUTHERN SUBURB OF GRAND RAPIDS WHICH IS LOCATED IN WEST-CENTRAL
MICHIGAN, APPROXIMATELY 25 MILES EAST OF LAKE MICHIGAN IN KENT COUNTY.  THERE ARE APPROXIMATELY 10,000 PEOPLE
LIVING WITHIN ONE MILE OF THE SITE.

THE SITE IS SITUATED IN A MIXED RESIDENTIAL AND COMMERCIAL SECTION OF THE CITY OF WYOMING THAT INCLUDES SMALL
INDUSTRIAL FACILITIES. THE NEAREST RESIDENCES TO THE SITE ARE LOCATED APPROXIMATELY 500 FEET WEST OF THE
PROPERTY BOUNDARY.  THE RESIDENTIAL AREAS PRIMARILY CONSIST OF SINGLE FAMILY RESIDENTIAL HOMES.  THERE ARE
TWO HOTELS LOCATED WITHIN APPROXIMATELY 800 FEET OF THE SITE.  THE "SITE" ENCOMPASSES BOTH A SQUARE SHAPED
PIECE OF PROPERTY OWNED BY THE CHEM CENTRAL CORPORATION WHICH IS THE LOCATION OF THE CURRENTLY OPERATING
PLANT AND A RECTANGULAR PIECE OF LAND OWNED BY CONSUMERS POWER EXTENDING NORTH FROM THE CHEM   CENTRAL
PROPERTY WITH THE APPROXIMATE DIMENSIONS OF 1,800 FEET IN LENGTH AND 300 FEET WIDE.  IN ADDITION, THE SITE
INCLUDES COLE DRAIN, AND ANY PLACE WHERE HAZARDOUS SUBSTANCES ON THE PROPERTY HAVE COME TO BE   LOCATED.  THE
CHEM CENTRAL PROPERTY IS RELATIVELY FLAT HOWEVER, THE RECTANGULAR PIECE OF PROPERTY CONSISTS OF A MORE
UNDULATING TERRAIN.

COLE DRAIN, A SMALL URBAN CREEK FLOWING IN A NORTHERLY DIRECTION, IS LOCATED ALONG THE SITE'S WESTERN
BOUNDARY.  THIS CREEK RECEIVES MOST OF THE SURFACE RUNOFF FROM THE SITE. COLE DRAIN ENTERS PLASTER CREEK AT A
CONFLUENCE APPROXIMATELY 2,500 FEET NORTH OF THE SITE.  PLASTER CREEK ENTERS THE GRAND RIVER APPROXIMATELY
2.5 MILES NORTHWEST OF THE SITE. THE GRAND RIVER FLOWS TO THE WEST FOR APPROXIMATELY 30 MILES AND ENTERS LAKE
MICHIGAN AT GRAND HAVEN.

THE CHEM CENTRAL PLANT, CONSTRUCTED IN 1957, RECEIVES BULK CHEMICALS BY TRUCK OR RAILROAD TANKER AND STORES
THESE CHEMICALS IN ON-SITE TANKS BEFORE REDISTRIBUTION TO VARIOUS INDUSTRIES.  THE PLANT CONSISTS OF ONE
STRUCTURE WITH TWO LOADING DOCKS AND A RAIL SPUR ON THE WEST SIDE OF THE PLANT.  APPROXIMATELY 10 ABOVE
GROUND STORAGE TANKS ARE LOCATED ALONG THE PLANT'S NORTH SIDE AND ARE SURROUNDED BY A CONCRETE CONTAINMENT
WALL AND PAVED GROUND SURFACE.  THE CHEM CENTRAL PROPERTY IS FENCED ALONG THE WESTERN AND NORTHERN PROPERTY
LINES AND THE ACTUAL WALLS OF THE BUILDING SERVE AS BARRIERS TO ENTRANCE TO THE PROPERTY ON THE SOUTH AND
EAST SIDES OF THE PROPERTY.  THE RECTANGULAR PORTION OF THE PROPERTY EXTENDING NORTH FROM THE CHEM CENTRAL
PROPERTY IS CURRENTLY UNUSED AND UNFENCED.  THE UNDULATING TERRAIN AND SANDY SOILS HAVE HOWEVER MADE THIS
AREA (SOUTH OF 28TH STREET) AN ATTRACTIVE AREA TO DIRT BIKE RIDERS, AS EVIDENCED BY THE NUMEROUS TRAILS
CRISS-CROSSING THE TERRAIN.  THE PROPERTY TO THE EAST OF THIS UNUSED PORTION OF THE PROPERTY, IS CURRENTLY
USED AS A TRANSFORMER YARD BY THE CONSUMERS POWER COMPANY. CONSUMERS POWER OWNS THE UNUSED PORTION OF THE
SITE.  THE LAND ADJACENT TO THE SITE ON THE WEST IS THE RIGHT OF WAY FOR THE CONRAIL RAILROAD COMPANY'S
SINGLE LINE TRACK.  ADJACENT TO THE RAIL LINE IS US ROUTE 131, A FOUR-LANE LIMITED-ACCESS HIGHWAY.  THE
ADJACENT PROPERTY NORTH AND SOUTH OF THE SITE IS PRIVATELY OWNED, AND IS OCCUPIED BY COMMERCIAL AND LIGHT
INDUSTRIAL FACILITIES.

THE SUBSURFACE GEOLOGY OF THE SITE AREA CONSISTS OF A GLACIAL SAND DEPOSIT AVERAGING APPROXIMATELY 30 FEET IN
DEPTH (SEE FIGURE 3). UNDERLYING THIS SAND UNIT IS A LOW PERMEABLE CLAY LAYER WHICH ACTS AS AN AQUICLUDE TO
THE MIGRATION OF GROUND WATER FROM THE UPPER SAND UNIT DOWN INTO THE UNDERLYING BEDROCK WHICH IS COMPRISED OF
GYPSUM AND SHALES. THE CLAY LAYER DOES CONTAIN SMALL LENSES OF SAND AND GRAVEL BUT THESE   LENSES ARE NOT
HYDRAULICALLY CONNECTED TO THE UPPER SAND AQUIFER.  THERE ARE NO DRINKING WATER WELLS IN THE IMMEDIATE SITE
AREA.  THE CITY OF WYOMING HAS A MUNICIPAL WATER SUPPLY WHICH USES LAKE MICHIGAN AS ITS  SOURCE.  AN INTAKE
ON THE GRAND RIVER (UPSTREAM OF THE SITE) IS ALSO USED AS A BACKUP SUPPLY DURING THE SUMMER.  THE NEAREST
PUBLIC WELL TO THE SITE IS LOCATED APPROXIMATELY 1.5 MILES SOUTH OF THE PROPERTY. AN  INDUSTRIAL WELL IS
LOCATED AT THE C.D. OSBORN COMPANY WHICH IS SITUATED APPROXIMATELY 500 FEET SOUTH OF THE SITE.

COLE DRAIN IS THE ONLY SURFACE WATER BODY IN THE IMMEDIATE SITE AREA. THIS CREEK IS NARROW AND SHALLOW AND
POORLY SUITED FOR SWIMMING. HOWEVER, THERE ARE AREAS OF THE CREEK WHERE POOLING OCCURS AND CHILDREN   COULD
POTENTIALLY SWIM.  FISH INHABIT THIS CREEK, AND IT IS POSSIBLE THAT SOME OCCASIONAL FISHING OCCURS.

#SHEA
SITE HISTORY AND ENFORCEMENT ACTIVITIES



THE CHEM CENTRAL PROPERTY WAS UNDEVELOPED PRIOR TO CONSTRUCTION OF THE PRESENT PLANT.  IN 1957, THE CHEMICAL
DISTRIBUTION PLANT WAS CONSTRUCTED. BETWEEN 1957 AND 1962 HAZARDOUS SUBSTANCES ENTERED THE GROUND AT THE
PLANT THROUGH A CONSTRUCTION ERROR IN A T-ARM PIPE USED TO TRANSFER LIQUID PRODUCTS FROM BULK STORAGE TANKS
TO SMALL DELIVERY TRUCKS.  THE T-ARM PIPE WAS LOCATED ON THE WEST SIDE OF THE BUILDING NEAR THE SOUTHWEST
CORNER.  AFTER LOSSES IN CHEMICAL INVENTORIES WERE NOTED, THE CONSTRUCTION FLAW WAS DISCOVERED AND THEN
REPAIRED.  IT IS ALSO POSSIBLE THAT ADDITIONAL HAZARDOUS SUBSTANCES ENTERED THE GROUND  THROUGH ACCIDENTAL
SPILLS.

THE CHEM CENTRAL SITE FIRST CAME TO THE ATTENTION OF FEDERAL AND STATE OFFICIALS IN JULY 1977, WHEN A ROUTINE
BIOLOGICAL SURVEY OF PLASTER CREEK CONDUCTED BY MICHIGAN DEPARTMENT OF NATURAL RESOURCES (MDNR),   IDENTIFIED
A CONTAMINATED DITCH DRAINING INTO COLE DRAIN (TRIBUTARY TO PLASTER CREEK).  THE DITCH WAS LOCATED NORTH OF
28TH STREET AND EAST OF COLE DRAIN.  SAMPLE ANALYSIS OF THE DITCH INDICATED OILS CONTAMINATED WITH ORGANIC
COMPOUNDS, INCLUDING POLYCHLORINATED BIPHENYLS (PCBS), AS WELL AS HEAVY METALS TO BE PRESENT.  IN 1977 THE
MDNR ATTEMPTED TO CONTROL THE MOVEMENT OF OIL AND OTHER CONTAMINANTS FROM THE DITCH INTO COLE DRAIN BY
DAMMING THE DITCH.  IN 1978, THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY (USEPA) EXCAVATED SLUDGES FROM
THE DITCH, RESULTING IN THE REMOVAL OF TWELVE 55-GALLON DRUMS FOR OFF-SITE   DISPOSAL.  CONSUMERS POWER
COMPANY, WHICH OWNED THE DITCH AT THAT TIME, PLACED WARNING SIGNS AND A FENCE AROUND THE DITCH.  DESPITE
THESE EFFORTS, GROUND WATER, OILS, AND VARIOUS CONTAMINANTS CONTINUED TO ENTER   THE DITCH.  MDNR THEN
ATTEMPTED TO FILTER WATER FROM THE DITCH AND SUBSEQUENTLY PUMP IT INTO COLE DRAIN.  THIS ATTEMPT AT
PREVENTING THE OILS AND CONTAMINANTS FROM ENTERING THE DRAIN WAS UNSUCCESSFUL.  OIL ABSORBENT BOOMS WERE THEN
USED TO COLLECT OIL FROM THE SURFACE OF THE WATER OF THE DITCH.  IN OCTOBER 1978, MDNR AND USEPA THEN FOCUSED
ALL EFFORTS ON FINDING AND ELIMINATING THE SOURCE OF THE CONTAMINATION.   BETWEEN 1978 AND 1986, AN EXTENSIVE
INVESTIGATION WAS MADE OF SOILS, GROUND WATER, AND SURFACE WATER AROUND THE CHEM CENTRAL PLANT AND THE AREA
BETWEEN CHEM CENTRAL AND THE DITCH NORTH OF 28TH STREET.  THE   INVESTIGATION WAS CONDUCTED BY MDNR, USEPA
AND AN ENVIRONMENTAL CONTRACTOR TO THE CHEM CENTRAL CORPORATION.  RESULTS OF THE INVESTIGATION INDICATED THAT
GROUND WATER AND SOILS SURROUNDING AND DOWNGRADIENT OF THE CHEM CENTRAL PLANT WERE CONTAMINATED WITH VOLATILE
AND SEMI- VOLATILE ORGANIC COMPOUNDS.

IN AN EFFORT TO GET THE CHEM CENTRAL CORPORATION TO CLEAN UP THE CONTAMINATION AND INSTITUTE A GROUND WATER
MONITORING PROGRAM, THE MDNR FILED A SUIT IN THE KENT COUNTY CIRCUIT COURT IN 1980.  IN 1984 THE   COURT
ORDERED CHEM CENTRAL TO UNDERTAKE CLEAN-UP ACTIVITIES WHICH INCLUDED (1) DEFINING THE EXTENT OF
CONTAMINATION, (2) DESIGNING, CONSTRUCTING, AND OPERATING A GROUND WATER COLLECTION AND TREATMENT SYSTEM
UNTIL COURT-ORDERED CLEAN-UP STANDARDS WERE MET, AND (3) CLEANING UP CONTAMINATED SOILS IN THE DITCH.  IN THE
FALL OF 1984, AS A RESULT OF THE COURT ORDER, THREE GROUND WATER EXTRACTION WELLS, AN INTERCEPTOR   TRENCH,
AND A WATER TREATMENT SYSTEM (AIR STRIPPER) WERE INSTALLED (SEE FIGURE 2 FOR LOCATIONS).  IN 1985, ALSO AS A
RESULT OF THE COURT ORDER, CONTAMINATED WATER, SLUDGES AND SOILS FROM THE CONTAMINATED DITCH WERE EXCAVATED
AND TRANSPORTED TO HAZARDOUS WASTE LANDFILLS IN MICHIGAN AND NEW YORK. THE DITCH WAS BACKFILLED WITH CLEAN
SOIL.

IN DECEMBER 1982, THE CHEM CENTRAL SITE WAS PROPOSED FOR INCLUSION ON THE NPL.  IN 1986, USEPA ISSUED A
SPECIAL NOTICE LETTER TO THE CHEM CENTRAL CORPORATION.  IN JUNE OF 1987, USEPA AND CHEM CENTRAL SIGNED AN  
ADMINISTRATIVE ORDER BY CONSENT (AOC) TO CONDUCT A REMEDIAL INVESTIGATION (RI) AND FEASIBILITY STUDY (FS) FOR
THE CHEM CENTRAL SITE. IN JULY OF 1987 THE SITE WAS FINALIZED ON THE NPL.  CHEM CENTRAL CONDUCTED THE RI FROM
1988 THROUGH 1989.  THE FS WAS CONDUCTED FROM 1989 THROUGH 1991.

COMMUNITY RELATIONS HISTORY

COMMUNITY RELATIONS ACTIVITIES FOR THE CHEM CENTRAL SITE BEGAN IN JULY 1987 WHEN A PRESS RELEASE WAS ISSUED
SEEKING COMMENTS FROM THE PUBLIC ON THE AOC.  IN JULY 1988, THE COMMUNITY RELATIONS PLAN WAS ISSUED BY MDNR.
A PROGRESS REPORT WAS FIRST ISSUED FOR THE SITE IN JULY 1988 AND ANOTHER IN MARCH 1989.  A PUBLIC MEETING WAS
HELD AT THE WYOMING CITY HALL ON JULY 26, 1988 TO DISCUSS THE UPCOMING RI/FS FOR THE SITE.  A FACT SHEET FOR
THE RI/FS MEETING WAS WRITTEN AND DISTRIBUTED TO THE PUBLIC.

USEPA TOOK THE LEAD FOR COMMUNITY RELATIONS FOR THE CHEM CENTRAL SITE IN 1990.  A FACT SHEET AND PRESS
RELEASE WERE ISSUED PRIOR TO A MARCH 1991 PUBLIC MEETING TO DISCUSS THE RESULTS OF THE RI AT CHEM CENTRAL. 
THE USEPA'S COMMUNITY RELATIONS COORDINATOR FOR THE CHEM CENTRAL SITE MET WITH LOCAL CITY OFFICIALS TO



DISCUSS ISSUES RELATED TO THE SITE PRIOR TO THE PUBLIC MEETING.  IN ACCORDANCE WITH CERCLA SECTION 117(A),
THE PROPOSED PLAN FOR THE CHEM CENTRAL SITE WAS RELEASED FOR PUBLIC COMMENT ON JULY 10, 1991.  THE PUBLIC
COMMENT PERIOD BEGAN ON JULY 10, 1991 AND CLOSED SEPTEMBER 9, 1991.  A PUBLIC MEETING TO DISCUSS THE CHEM
CENTRAL PROPOSED PLAN WAS HELD JULY 18, 1991.  AT THE PROPOSED PLAN PUBLIC MEETING, USEPA AND MDNR DISCUSSED
THE REMEDIAL ALTERNATIVES CONSIDERED, AS WELL AS THE PREFERRED ALTERNATIVES.  NOTICE OF THE PROPOSED PLAN,
THE PUBLIC COMMENT PERIOD, THE PUBLIC MEETING, AND THE AVAILABILITY OF THE RI/FS AND OTHER SITE-RELATED
DOCUMENTS WERE PUBLISHED IN THE ADVANCE (THE LOCAL WYOMING, MICHIGAN NEWSPAPER) AND THE GRAND RAPIDS PRESS.

THE RI FOR THE CHEM CENTRAL SITE WAS RELEASED TO THE PUBLIC IN MARCH 1991, AND THE FS WAS RELEASED IN JULY
1991.  BOTH DOCUMENTS WERE MADE AVAILABLE AT THE INFORMATION REPOSITORY MAINTAINED AT THE WYOMING PUBLIC  
LIBRARY.  THE ADMINISTRATIVE RECORD WAS ALSO MADE AVAILABLE AT THIS LOCATION.

ALL COMMENTS WHICH WERE RECEIVED BY USEPA DURING THE PUBLIC COMMENT PERIOD ARE ADDRESSED IN THE
RESPONSIVENESS SUMMARY, WHICH IS PART OF THIS RECORD OF DECISION.

#SRRA
SCOPE AND ROLE OF THE RESPONSE ACTION
THE SELECTED REMEDY ADDRESSES SEVERAL PRINCIPAL THREATS AT THE SITE WHICH INCLUDE THE CONTAMINATED SOILS
SURROUNDING THE CHEM CENTRAL PLANT AS WELL AS AREAS OF SOIL CONTAMINATION NORTH OF THE PLANT. THE REMEDY  
ALSO ADDRESSES THE GROUND WATER CONTAMINATION PLUME WHICH EMANATES FROM THE PLANT AND SPREADS NORTHWARD FOR
APPROXIMATELY 1,800 FEET.

UNACCEPTABLE RISKS TO HUMAN HEALTH AND THE ENVIRONMENT HAVE BEEN IDENTIFIED FOR SOILS ON AND OFF THE CHEM
CENTRAL PROPERTY.  SURFACE SOILS ON THE CHEM CENTRAL PROPERTY PRESENT A RISK TO HUMAN HEALTH THROUGH DIRECT
CONTACT AND INCIDENTAL INGESTION.  CONTAMINATED SOILS ON AND OFF THE CHEM CENTRAL PROPERTY PRESENT A RISK TO
THE ENVIRONMENT DUE TO POTENTIAL FOR FURTHER MIGRATION OF CONTAMINANTS INTO THE GROUND WATER.  THE POTENTIAL
USE OF GROUND WATER AS A DRINKING WATER SOURCE ALSO PRESENTS AN UNACCEPTABLE RISK.

THE ROLE OF THIS RESPONSE ACTION IS TO PROTECT PUBLIC HEALTH AND THE ENVIRONMENT FROM THE UNACCEPTABLE RISKS
ASSOCIATED WITH THE CHEM CENTRAL SITE.  THESE RISKS INCLUDED THE POTENTIAL INGESTION OF AND DIRECT  CONTACT
WITH CONTAMINATED SOILS; THE POSSIBLE INGESTION OF CONTAMINATED GROUND WATER; THE MOVEMENT OF CONTAMINANTS
FROM THE SOILS INTO GROUND WATER; AND THE DISCHARGE OF CONTAMINATED GROUND WATER INTO COLE DRAIN.

THESE OBJECTIVES WILL BE ACHIEVED BY EXPANDING THE CURRENT COLLECTION/TREATMENT SYSTEM FOR GROUND WATER BY
ADDING ADDITIONAL PURGE WELLS OR EXTENDING THE INTERCEPTOR TRENCH TO CAPTURE THAT PORTION OF THE GROUND WATER
CONTAMINATION PLUME NOT CURRENTLY ADDRESSED BY THE SYSTEM. AN ADDITIONAL PURGE WELL WILL BE INSTALLED ON-SITE
TO COLLECT AND TREAT CONTAMINATED GROUND WATER FROM A DEEP SAND/GRAVEL LENS BENEATH THE MAIN SAND AQUIFER. 
OILS CONTAMINATED WITH ORGANIC COMPOUNDS, INCLUDING PCBS, WHICH ARE ACCUMULATING IN THE ACTIVE PURGE WELLS
WILL BE COLLECTED AND DISPOSED OF OFF-SITE IN ACCORDANCE WITH APPLICABLE FEDERAL AND STATE REGULATIONS.  SOIL
VAPOR EXTRACTION WILL BE IMPLEMENTED TO ADDRESS CONTAMINATION IN THE ON-PROPERTY AND OFF-PROPERTY SOILS.
INSTITUTIONAL CONTROLS AND A GROUND WATER MONITORING PROGRAM WILL ALSO BE IMPLEMENTED.

SOILS BENEATH THE CHEM CENTRAL BUILDING AND PAVED AREAS ON THE CHEM CENTRAL PROPERTY ARE NOT INCLUDED IN THIS
RESPONSE ACTION.  THESE SOILS HAVE NOT BEEN RULED OUT AS POTENTIAL SOURCE AREAS FOR FURTHER   GROUND WATER
CONTAMINATION FOR THE FOLLOWING REASONS:

            1.   SOILS BENEATH THE BUILDING AND PAVED AREAS HAVE NEVER BEEN
                 INVESTIGATED SUBSEQUENT TO THE DISCOVERY OF THE FLAWED T-ARM PIPE.

            2.   THE SOURCE OF SOME CONTAMINANTS (I.E., PCBS) IN THE OIL
                 ACCUMULATING IN THE ACTIVE PURGE WELLS HAS NOT YET BEEN
                 IDENTIFIED.  BECAUSE THE LEVELS OF PCBS FOUND IN THE OIL
                 ARE SEVERAL TIMES GREATER THAN THAT FOUND IN THE
                 SURROUNDING SOILS WHICH HAVE BEEN INVESTIGATED, IT IS
                 POSSIBLE THAT SOILS BENEATH THE BUILDING AND PAVED AREAS
                 ARE CONTAMINATED WITH PCBS AND OTHER ORGANIC COMPOUNDS.



            3.   CURRENT SOIL ANALYSIS AROUND THE EDGES OF THE CHEM CENTRAL
                 BUILDING INDICATES THAT SOME OF THE HIGHEST LEVELS OF
                 VARIOUS COMPOUNDS ARE LOCATED IN THESE AREAS (I.E.,
                 VOLATILE AND SEMI-VOLATILE ORGANIC COMPOUNDS), POSSIBLY
                 INDICATING THAT LEVELS IN ADJOINING SOILS BENEATH THE
                 BUILDING MAY ALSO BE CONTAMINATED.

            4.   AS EVIDENCED BY 35 YEARS OF AERIAL PHOTOS, THE PRESENT
                 CHEM CENTRAL BUILDING IS THE RESULT OF SEVERAL ADDITIONS
                 TO THE ORIGINAL STRUCTURE.  THE POSSIBILITY EXISTS THAT
                 SOIL IMPACTED BY RELEASES IN THE PAST IS NOW COVERED BY
                 BUILDINGS.

BASED ON THE ABOVE FACTS, THE SOILS BENEATH THE BUILDING AND PAVED AREAS WILL NEED TO BE INVESTIGATED FURTHER
AT A LATER DATE.

#SSC
SUMMARY OF SITE CHARACTERISTICS

AS PART OF THE RI, SAMPLES OF SOIL, GROUND WATER, SEDIMENT, AND SURFACE WATER FROM THE SITE AND ADJACENT
AREAS WERE COLLECTED.  SAMPLES FROM ALL MEDIA WERE ANALYZED FOR ORGANIC AND INORGANIC COMPOUNDS.

HYDROGEOLOGY

A SAND UNIT COMPRISES THE SHALLOW AQUIFER IN THE SITE AREA.  THIS SHALLOW AQUIFER IS UNCONFINED.  THE DEPTH
TO THE WATER TABLE IN THIS AQUIFER VARIES FROM LESS THAN 5 FEET NEAR COLE DRAIN TO 30 FEET IN THE   SOUTH
EASTERN PORTION OF THE SITE AREA.  THE SHALLOW AQUIFER IS FAIRLY THIN, WITH A SATURATED THICKNESS OF LESS
THAN 10 FEET TO 25 FEET.  THIS SAND UNIT THICKENS TOWARD AN AREA TO THE EAST OF THE CONSUMERS POWER  
SUBSTATION.  THE BASE OF THE AQUIFER (TOP OF CLAY) DIPS TO THE EAST IN THE SITE AREA.

THE SOILS IDENTIFIED IN CLUSTER WELLS AND BORINGS HAVE SHOWN THE AQUIFER MATERIALS TO CONSIST OF FINE TO
MEDIUM GRAINED SANDS WITH VARIABLE CONCENTRATIONS OF STONES OR GRAVEL IN APPARENTLY INTERRUPTED LAYERS.   THE
SHALLOW AQUIFER IS UNDERLAIN BY A CLAY LAYER.  THE UNDERLYING CLAY, WHICH HAS BEEN PENETRATED TO A THICKNESS
OF 38 FEET, HAS A FAIRLY UNIFORM TOPOGRAPHY.  IT IS A CLEAN TO SANDY GRAY CLAY. SAND AND GRAVEL  LENSES ARE
ALSO LOCATED IN THIS UNIT.  THE TOP OF THE CLAY DIPS TO THE EAST IN THE AREA.  THE CHEM CENTRAL PLANT
OVERLIES AN APPARENT CLAY ELEVATION CLOSED TOPOGRAPHIC HIGH.  THE NORTHEAST AREA OF THE SITE EXHIBITS THE
GREATEST DEGREE OF DIP AT THE TOP OF THE CLAY.

GYPSUM AND SHALES OF THE MICHIGAN FORMATION ARE ENCOUNTERED BENEATH THE SAND AND CLAY UNITS IN THE
NORTHEASTERN PORTION OF THE SITE AREA.  A 5 FOOT THICK SAND LAYER IS ENCOUNTERED BETWEEN THE BASE OF THE CLAY
AND BEDROCK IN THE NORTHERN PORTION OF THE SITE AREA.

GROUND WATER FLOW IN THE SHALLOW SAND UNIT IS TO THE NORTH.  THE GROUND WATER IN THE AREA APPEARS TO FLOW
ROUGHLY PARALLEL TO THE NORTH TRENDING SEGMENT OF COLE DRAIN BEFORE BEGINNING TO ENTER THE UNDERDRAIN
APPROXIMATELY 700 FEET NORTH OF 28TH STREET.  THE HYDRAULIC GRADIENT IN THE AREA CHANGES FROM APPROXIMATELY
0.4 PERCENT SOUTH OF 28TH STREET TO 2.4 PERCENT NORTH OF 28TH STREET.  THIS TREND MAY BE CONSISTENT WITH A
GENERALLY NORTHWEST THINNING OF THE AQUIFER.

IN-SITU PERMEABILITY TESTING AND ANALYSIS REVEALS THAT THE PERMEABILITY VARIES FROM VALUES OF A LITTLE LESS
THAN 100 GALLONS PER DAY PER SQUARE FOOT TO 600 GALLONS PER DAY PER SQUARE FOOT.  AN AVERAGE PERMEABILITY OF
260 GALLONS PER DAY PER SQUARE FOOT APPEARS TO BE THE TYPICAL PERMEABILITY VALUE.

CONTAMINANT ANALYSES

THE ANALYTICAL RESULTS OF THE SAMPLING ARE PRESENTED IN TABLE 1. ANALYSIS OF THE SAMPLES INDICATES THAT SOILS
CONTAIN APPROXIMATELY TWENTY-TWO DIFFERENT ORGANIC COMPOUNDS (VOLATILE AND SEMI-VOLATILE), AT  
CONCENTRATIONS ABOVE BACKGROUND SOIL LEVELS, INCLUDING LOW LEVELS OF PCBS.  AN ESTIMATE OF THE VOLUME OF



CONTAMINATED SOIL ON THE CHEM CENTRAL PROPERTY IS APPROXIMATELY 6,200 CUBIC YARDS.

ANALYSIS OF GROUND WATER SAMPLES INDICATES THAT IT CONTAINS APPROXIMATELY THIRTY-FIVE DIFFERENT ORGANIC
COMPOUNDS (VOLATILE AND SEMI-VOLATILE) AT CONCENTRATIONS ABOVE BACKGROUND (UPGRADIENT) GROUND WATER LEVELS. 
THE MAJORITY OF THESE CONTAMINANTS ARE ABOVE THE MAXIMUM CONTAMINANT LEVELS (MCLS) IN THE FEDERAL SAFE
DRINKING WATER ACT AND THE MICHIGAN ACT 307 TYPE B CRITERIA.

ANALYSIS OF SEDIMENT SAMPLES FROM COLE DRAIN INDICATES THAT COLE DRAIN CONTAINS LOW LEVELS OF A FEW ORGANIC
COMPOUNDS.  HOWEVER, MOST OF THESE COMPOUNDS WERE ALSO DETECTED IN UPSTREAM SAMPLES INDICATING THAT THESE
COMPOUNDS PROBABLY ORIGINATED FROM A SOURCE OTHER THAN THE CONTAMINATED SOILS ON THE CHEM CENTRAL PROPERTY. 
ANALYSIS OF SURFACE WATER SAMPLES FROM COLE DRAIN DID NOT DETECT ANY CONTAMINANTS.  OILS ACCUMULATING IN TWO
OF THE ACTIVE PURGE WELLS AT THE SITE WERE ANALYZED.  THE OIL CONTAINS APPROXIMATELY FOURTEEN DIFFERENT
ORGANIC COMPOUNDS, INCLUDING PCBS, AT HIGH LEVELS.

POTENTIAL MIGRATION PATHWAYS

THE POTENTIAL MIGRATION PATHWAYS IDENTIFIED FOR THE CHEM CENTRAL SITE INCLUDE THE FOLLOWING:

AIR: THE PUBLIC MAY BE EXPOSED TO CONTAMINANTS IN AIR EMITTED FROM THE AIR STRIPPING TOWER OR THAT VOLATILIZE
FROM CONTAMINATED SOILS.  THE POTENTIAL EXPOSURE POINTS ARE THE PROPERTY ITSELF, NEARBY HOMES, NEARBY
BUSINESSES, A NEARBY HOTEL, AND NEARBY SCHOOLS.

SURFACE WATER: A PORTION OF THE GROUND WATER CONTAMINATION PLUME (AS MUCH AS 10 PERCENT OF THE TOTAL PLUME)
IS BYPASSING THE CURRENT GROUND WATER COLLECTION/TREATMENT SYSTEM.  THIS GROUND WATER IS MOST LIKELY
DISCHARGING INTO COLE DRAIN AND THEREFORE MAY BE IMPACTING THE SURFACE WATER AND SEDIMENTS QUALITY.  IF THE
GROUND WATER COLLECTION/TREATMENT SYSTEM WERE TO FAIL, OR BE SHUT DOWN, THERE WOULD BE A POTENTIAL   INCREASE
IN THE CONTAMINANT LOAD TO COLE DRAIN.

SOIL: PERSONS WORKING ON THE CHEM CENTRAL PROPERTY MAY BE EXPOSED TO CONTAMINANTS IN THE SOIL BY DIRECT
CONTACT WITH THE SOIL OR BY INCIDENTAL INGESTION OF THE SOIL.  THE MAJORITY OF THE CONTAMINATED SOIL IS
CURRENTLY COVERED WITH PAVEMENT OR LOOSE GRAVEL.  IF THE PAVEMENT OR GRAVEL AREAS WERE DISTURBED, THE
POTENTIAL FOR EXPOSURE WOULD INCREASE. UNDER A FUTURE RESIDENTIAL SCENARIO, PERSONS IN THE VACANT AREA  
EXTENDING NORTH OF THE CHEM CENTRAL PROPERTY (AND SOUTH OF 28TH STREET) MAY BE EXPOSED TO CONTAMINANTS FOUND
IN THESE SOILS.  THIS AREA IS ALSO SUBJECT TO WIND EROSION AND FUGITIVE DUST MAY BE GENERATED.  PERSONS COULD
BE EXPOSED TO CONTAMINANTS IN THESE SOILS BY INHALATION OF FUGITIVE DUST OR DIRECT CONTACT.  VOLATILIZATION
OF CHEMICALS FROM THE SOIL COULD ALSO OCCUR.

CONTAMINATED SOILS ON AND OFF THE CHEM CENTRAL PROPERTY ACT AS A MAJOR SOURCE FOR GROUND WATER CONTAMINATION. 
AS PRECIPITATION MOVES THROUGH THESE CONTAMINATED SOILS IT CARRIES CONTAMINANTS INTO THE AQUIFER.

GROUND WATER: GROUND WATER BENEATH THE SITE AREA IS CONTAMINATED WITH ORGANIC COMPOUNDS.  THE GROUND WATER
CONTAMINATION PLUME ORIGINATING FROM THE CHEM CENTRAL SITE PRESENTLY DOES NOT AFFECT ANY DRINKING WATER  
WELLS.  IF THE CURRENT COLLECTION/TREATMENT SYSTEM WERE TO FAIL, OR BE SHUT DOWN, THE GROUND WATER WOULD
DISCHARGE INTO COLE DRAIN AND NOT AFFECT ANY EXISTING WELLS.  THE EXPOSURE PATHWAY IS BASED ON THE  
POTENTIAL THAT A DRINKING WATER SUPPLY WELL COULD BE PLACED IN THE AFFECTED AREA OF GROUND WATER IN THE
FUTURE.

#SSR
SUMMARY OF SITE RISKS

A BASELINE RISK ASSESSMENT WAS CONDUCTED FOR THE CHEM CENTRAL SITE AS PART OF THE RI.  THE BASELINE RISK
ASSESSMENT WAS CONDUCTED IN ACCORDANCE WITH THE SUPERFUND PUBLIC HEALTH EVALUATION MANUAL (USEPA, 1986) AND,
TO THE EXTENT PRACTICABLE, THE RISK ASSESSMENT GUIDANCE FOR SUPERFUND (USEPA, 1989).

UNACCEPTABLE RISKS TO HUMAN HEALTH HAVE BEEN IDENTIFIED FOR DIRECT CONTACT WITH OR INGESTION OF THE SURFACE
SOILS ON THE CHEM CENTRAL PROPERTY; AND FOR THE INGESTION OF GROUND WATER FROM THE PLUME AREA   BENEATH THE
SITE.



UNACCEPTABLE RISKS TO THE ENVIRONMENT HAVE ALSO BEEN IDENTIFIED FOR THE SOILS ON AND OFF THE CHEM CENTRAL
PROPERTY AND FOR THE SURFACE WATER IN COLE DRAIN.  THE RISKS FROM SOILS ARE PRIMARILY DUE TO THE POTENTIAL 
MIGRATION OF CONTAMINANTS FROM THE SOILS INTO GROUND WATER.  THE POTENTIAL RISK TO SURFACE WATER IN COLE
DRAIN IS DUE TO THAT PORTION OF THE CONTAMINATED GROUND WATER PLUME BYPASSING THE CURRENT COLLECTION SYSTEM. 
SOME OF THE CONTAMINANTS PRESENT IN GROUND WATER COULD POTENTIALLY POSE A RISK THROUGH BIOACCUMULATION.

THE RISK ASSESSMENT, WHICH INCLUDES THE IDENTIFICATION OF SITE-SPECIFIC INDICATOR CHEMICALS, AN EXPOSURE
ASSESSMENT, A TOXICITY ASSESSMENT, AND A RISK CHARACTERIZATION, IS DESCRIBED IN GREATER DETAIL IN THE
FOLLOWING SECTIONS.

INDICATOR CHEMICALS

INDICATOR CHEMICALS WERE SELECTED FROM THE FIFTY-ONE ORGANIC CHEMICALS THAT WERE DETECTED AT THE CHEM CENTRAL
SITE.  THE INDICATOR CHEMICALS FOR THE CHEM CENTRAL SITE WHERE SELECTED TO REPRESENT THE MOST TOXIC, MOBILE,
AND PERSISTENT CHEMICALS AT THE SITE, THOSE CHEMICALS PRESENT AT THE HIGHEST CONCENTRATIONS AND THE CHEMICALS
MOST PREVALENT AT THE SITE. THE INDICATOR CHEMICALS AT THE CHEM CENTRAL SITE INCLUDE VOCS, SVOCS, PCBS, AND
HEAVY METALS.  TABLE 2 LISTS THE SPECIFIC INDICATOR CHEMICALS FOR THE CHEM CENTRAL SITE.

EXPOSURE ASSESSMENT

THE POTENTIAL RISKS TO HUMAN HEALTH AND THE ENVIRONMENT WERE CALCULATED BASED ON THE ASSUMPTION THAT NO
FUTURE REMEDIAL ACTIONS WOULD BE TAKEN AT THE SITE.  THE MEDIA FOR WHICH RISKS WERE CALCULATED INCLUDED AIR,
SURFACE WATER (COLE DRAIN), SOIL ON THE CHEM CENTRAL PROPERTY, SOIL ON THE VACANT PROPERTY NORTH OF THE CHEM
CENTRAL PROPERTY, AND GROUND WATER.  THE RISK ASSESSMENT SCENARIOS FOR EACH MEDIA INCLUDED: (1)   EXISTING
SITE CONDITIONS WITH THE COLLECTION/TREATMENT SYSTEM ON; (2) EXISTING SITE CONDITIONS WITH THE SYSTEM OFF;
(3) FUTURE SITE CONDITIONS WITH THE SYSTEM ON; (4) FUTURE SITE CONDITIONS WITH THE SYSTEM OFF; AND (5) FUTURE
RESIDENTIAL DEVELOPMENT WITH THE SYSTEM OFF.

THE HUMAN POPULATIONS POTENTIALLY EXPOSED TO THE CONTAMINATION AT THE SITE INCLUDE PERSONS WORKING AT THE
CHEM CENTRAL PLANT, CHILDREN WHO MAY PLAY IN COLE DRAIN OR IN AREAS WHERE CONTAMINANTS HAVE BEEN DETECTED IN
SOILS, EMPLOYEES OF NEARBY BUSINESSES, HOTEL RESIDENTS, AND RESIDENTS OF NEARBY AREAS.  IN ADDITION, IT WAS
ASSUMED THAT DRINKING WATER SUPPLY WELLS WOULD BE INSTALLED IN THE AREA OF GROUND WATER CONTAMINATION.  THE
USERS OF THESE WELLS MAY ALSO BE EXPOSED.

SEVERAL ECOSYSTEMS AND ANIMAL POPULATIONS, IN ADDITION TO NATURAL RESOURCES, MAY BE POTENTIALLY EXPOSED TO
CONTAMINATION AT THE CHEM CENTRAL SITE.  THE POTENTIALLY EXPOSED ECOSYSTEMS AND ANIMAL POPULATIONS INCLUDE
SMALL TO MEDIUM SIZED TREES (SIBERIAN ELM, BOX ELDER, AND COTTONWOOD), SHRUBS AND OTHER WEEDY SPECIES.  COLE
DRAIN ALSO SUPPORTS SOME FILAMENTOUS ALGAE AND WATERCRESS.  ANIMAL POPULATIONS INCLUDE FISH, AMPHIBIANS AND
REPTILES, MAMMALS AND BIRDS.  COMMON SPECIES ARE LISTED IN TABLE 3.  THREATENED OR ENDANGERED SPECIES THAT
MAY BE FOUND IN THE GRAND RAPIDS AREA INCLUDE THE PEREGRINE FALCON, COOPER'S HAWK, RED SHOULDERED HAWK, MARSH
HAWK, OSPREY, BLACK RAT SNAKE, EASTERN BOX TURTLE, AND LEAST SHREW.  THE PRIMARY NATURAL RESOURCES AT THE
CHEM CENTRAL SITE ARE THE GROUND WATER AQUIFER AND COLE DRAIN.

THE FOLLOWING POTENTIAL ROUTES OF EXPOSURE WERE QUANTITATIVELY EVALUATED FOR THE HUMAN AND ANIMAL POPULATIONS
AT OR NEAR THE CHEM CENTRAL SITE. ALL EXPOSURE ROUTES WERE EVALUATED FOR SHORT-TERM AND LONG-TERM EXPOSURE TO
ADULTS AND SHORT-TERM EXPOSURE TO CHILDREN.

HUMAN POPULATION

            *    INHALATION OF AIR EMISSIONS FROM THE STRIPPING TOWER;

            *    DERMAL CONTACT (SWIMMING) WITH WATER IN COLE DRAIN;

            *    CONSUMPTION OF FISH FROM COLE DRAIN;

            *    DERMAL CONTACT WITH SOIL AND SEDIMENTS;



            *    INGESTION OF SOILS, SEDIMENTS, AND GROUND WATER.

ANIMAL POPULATION

            *    DRINK, SWIM, OR FEED FROM COLE DRAIN.

INTAKE OF THE INDICATOR CHEMICALS WAS EVALUATED FOR THE HUMAN POPULATIONS IN THESE SCENARIOS UNDER WORST CASE
CONDITIONS.  THE EXPOSURE POINTS WERE ASSUMED TO BE IN THE AREA WITH THE HIGHEST CONCENTRATIONS OF INDICATOR
CHEMICALS.  THE MAJOR ASSUMPTIONS (E.G., BODY WEIGHT, FREQUENCY, AND DURATION) USED TO EVALUATE BOTH
CARCINOGENIC AND NON-CARCINOGENIC RISKS FOR THE IDENTIFIED EXPOSURE ROUTES ARE PRESENTED IN TABLE 4.

IN ADDITION, A QUALITATIVE EVALUATION OF RELATIONSHIP BETWEEN THE ON AND OFF PROPERTY SOILS AT THE CHEM
CENTRAL SITE AND THE GROUND WATER BENEATH THEM WAS PERFORMED.

TOXICITY ASSESSMENT

CANCER POTENCY FACTORS (CPFS) HAVE BEEN DEVELOPED BY USEPA'S CARCINOGENIC ASSESSMENT GROUP FOR ESTIMATING
EXCESS LIFETIME CANCER RISKS ASSOCIATED WITH EXPOSURE TO POTENTIALLY CARCINOGENIC CHEMICALS. CPFS, WHICH ARE
EXPRESSED IN UNITS OF (MG/KG-DAY)-1, ARE MULTIPLIED BY THE ESTIMATED INTAKE OF A POTENTIAL CARCINOGEN, IN
MG/KG-DAY, TO PROVIDE AN UPPER-BOUND ESTIMATE OF THE EXCESS LIFETIME CANCER RISK ASSOCIATED WITH EXPOSURE AT
THAT INTAKE LEVEL.  THE TERM "UPPER BOUND" REFLECTS THE CONSERVATIVE ESTIMATE OF THE RISKS CALCULATED FROM
THE CPF.  USE OF THIS APPROACH MAKES UNDERESTIMATION OF THE ACTUAL CANCER RISK HIGHLY   UNLIKELY.  CANCER
POTENCY FACTORS ARE DERIVED FROM THE RESULTS OF HUMAN

EPIDEMIOLOGICAL STUDIES OR CHRONIC ANIMAL BIOASSAYS TO WHICH ANIMAL-TO-HUMAN EXTRAPOLATION AND UNCERTAINTY
FACTORS HAVE BEEN APPLIED.

REFERENCE DOSES (RFDS) HAVE BEEN DEVELOPED BY USEPA FOR INDICATING THE POTENTIAL FOR ADVERSE HEALTH EFFECTS
FROM EXPOSURE TO CHEMICALS EXHIBITING NONCARCINOGENIC EFFECTS.  RFDS, WHICH ARE EXPRESSED IN UNITS  OF
MG/KG-DAY, ARE ESTIMATES OF LIFETIME DAILY EXPOSURE LEVELS FOR HUMANS, INCLUDING SENSITIVE INDIVIDUALS. 
ESTIMATED INTAKES OF CHEMICALS FROM ENVIRONMENTAL MEDIA (E.G., THE AMOUNT OF A CHEMICAL INGESTED FROM
CONTAMINATED DRINKING WATER) CAN BE COMPARED TO THE RFD (HAZARD INDEX). RFDS ARE DERIVED FROM HUMAN
EPIDEMIOLOGICAL STUDIES OR ANIMAL STUDIES TO WHICH UNCERTAINTY FACTORS HAVE BEEN APPLIED (E.G., TO ACCOUNT
FOR THE USE OF ANIMAL DATA TO PREDICT EFFECTS ON HUMANS).  THESE UNCERTAINTY FACTORS HELP ENSURE THAT THE
RFDS WILL NOT UNDERESTIMATE THE POTENTIAL FOR ADVERSE NONCARCINOGENIC EFFECTS TO OCCUR.

THE CANCER POTENCY FACTORS (SLOPE FACTORS) AND THE REFERENCE DOSES USED TO EVALUATE THE POTENTIAL RISKS AT
THE CHEM CENTRAL SITE ARE PRESENTED IN TABLE 5.  1,1-DICHLOROETHYLENE, VINYL CHLORIDE, TRICHLOROETHYLENE,  
TETRACHLOROETHYLENE, 1,2-DICHLOROETHANE, BIS (2-ETHYLHEXYL) PHTHALATE, PCB, AND ARSENIC ARE POTENTIAL HUMAN
CARCINOGENS.  THESE CHEMICALS, AND OTHER INDICATOR CHEMICALS (TRANS-1,2-DICHLOROETHYLENE, NAPHTHALENE,
PYRENE, TOLUENE, AND ZINC), ALSO HAVE THE POTENTIAL FOR CAUSING ACUTE AND CHRONIC NONCARCINOGENIC HEALTH
EFFECTS IN HUMANS.

RISK CHARACTERIZATION

HUMAN HEALTH RISKS

EXCESS LIFETIME CANCER RISKS ARE DETERMINED BY MULTIPLYING THE INTAKE LEVEL WITH THE CANCER POTENCY FACTOR. 
THESE RISKS ARE PROBABILITIES THAT ARE GENERALLY EXPRESSED IN SCIENTIFIC NOTATION (E.G., 1 X (10-6) OR 1E-6). 
AN EXCESS LIFETIME CANCER RISK OF 1 X (10-6) INDICATES THAT, AS A PLAUSIBLE UPPER BOUND, AN INDIVIDUAL HAS A
ONE IN ONE MILLION CHANCE OF DEVELOPING CANCER AS A RESULT OF SITE-RELATED EXPOSURE TO A CARCINOGEN OVER A
70-YEAR LIFETIME UNDER THE SPECIFIC EXPOSURE CONDITIONS IDENTIFIED.

POTENTIAL CONCERN FOR NONCARCINOGENIC EFFECTS OF A SINGLE CONTAMINANT IN A SINGLE MEDIUM IS EXPRESSED AS THE
HAZARD QUOTIENT (HQ) (OR THE RATIO OF THE ESTIMATED INTAKE DERIVED FROM THE CONTAMINANT CONCENTRATION IN A
GIVEN MEDIUM TO THE CONTAMINANTS'S REFERENCE DOSE).  BY ADDING THE HQS FOR ALL CONTAMINANTS WITHIN A MEDIUM
OR ACROSS ALL MEDIA TO WHICH A GIVEN POPULATION MAY REASONABLY BE EXPOSED, THE HAZARD INDEX (HI) CAN BE



GENERATED.  THE HI PROVIDES A USEFUL REFERENCE POINT FOR GAUGING THE POTENTIAL SIGNIFICANCE OF MULTIPLE
CONTAMINANT EXPOSURES WITHIN A SINGLE MEDIUM OR ACROSS MEDIA.  NONCARCINOGENIC RISKS ARE CONSIDERED TO BE
UNACCEPTABLE IF THE HAZARD INDEX IS GREATER THAN 1.0, THAT IS, IF THE INTAKE OF A CHEMICAL EXCEEDS THE
ESTABLISHED REFERENCE DOSE FOR THAT CHEMICAL.

AT THE CHEM CENTRAL SITE, UNACCEPTABLE HUMAN HEALTH RISKS HAVE BEEN CALCULATED FOR EXPOSURE TO THE
ON-PROPERTY SOILS AND GROUND WATER (TABLE 6).  AN UNACCEPTABLE CARCINOGENIC AND NONCARCINOGENIC RISK FOR
CHILDREN AND ADULTS UNDER WORST CASE CONDITIONS EXISTS FOR INGESTION AND DERMAL CONTACT WITH SOILS ON THE
CHEM CENTRAL PROPERTY.  THE ESTIMATED CARCINOGENIC RISKS DUE TO LONG-TERM DERMAL EXPOSURE AND INGESTION OF 
ON-PROPERTY SOILS BY ADULTS IS 1.0 X (10-3).  THE ESTIMATED RISK DUE TO LONG-TERM EXPOSURE OF ADULTS TO
ON-PROPERTY SOILS IS 2.5 X (10-4), WHEN ARSENIC IS REMOVED FROM CONSIDERATION.  THE NONCARCINOGENIC HAZARD
INDEX CALCULATED FOR DERMAL CONTACT AND INGESTION OF ON-PROPERTY SOILS BY CHILDREN (SHORT TERM) UNDER WORST
CASE CONDITIONS IS 1.2, WHILE THE HAZARD INDEX FOR ADULTS (SHORT TERM) IS 1.1.  IT WAS ASSUMED THAT THE
EXPOSURE TO SOILS WAS THE SAME WHETHER THE GROUND WATER COLLECTION SYSTEM WAS IN OPERATION OR NOT.  THEREFORE
THE RISKS POSED BY THE SOIL WOULD NOT CHANGE OVER TIME.  THE SOIL EXPOSURE ROUTE IS CURRENTLY NOT COMPLETE AS
THE ON-PROPERTY SOILS ARE COVERED WITH PAVEMENT OR LOOSE GRAVEL.  THIS EXPOSURE ROUTE WOULD BE COMPLETED
HOWEVER, IF THE PAVEMENT OR GRAVEL IS DISTURBED.

THE INGESTION OF GROUND WATER FROM THE SITE AREA POSES UNACCEPTABLE CARCINOGENIC AND NONCARCINOGENIC RISKS TO
CHILDREN AND ADULTS UNDER WORST CASE CONDITIONS.  THE ESTIMATED CARCINOGENIC RISKS TO ADULTS FROM EXPOSURE TO
GROUND WATER IS 9.1 X (10-2).  VINYL CHLORIDE IS THE MAJOR CHEMICAL CONTRIBUTING TO THE CARCINOGENIC RISKS. 
THE NONCARCINOGENIC RISK FOR CHILDREN (SHORT TERM) INGESTING GROUND WATER IS CALCULATED AT 40.  THE
NONCARCINOGENIC RISKS FOR ADULTS INGESTING GROUND WATER IS 20 FOR SHORT-TERM AND 18 FOR LONG-TERM.  THESE
RISKS DO NOT TAKE INTO ACCOUNT THE CURRENTLY OPERATING GROUND WATER COLLECTION/TREATMENT SYSTEM.  THIS
EXPOSURE ROUTE IS PRESENTLY NOT COMPLETE, AS NO DRINKING WATER WELLS CURRENTLY EXIST IN THE AREA OF GROUND
WATER CONTAMINATION. THE EXPOSURE ROUTE IS BASED ON THE POTENTIAL THAT A DRINKING WATER WELL WOULD BE
INSTALLED IN THE AREA OF GROUND WATER CONTAMINATION.

ENVIRONMENTAL RISKS

A SURVEY OF WILDLIFE IN THE SITE AREA HAS NOT BEEN CONDUCTED.  HOWEVER, IT IS PROBABLE THAT SPECIES COMMONLY
FOUND IN URBAN AREAS IN SOUTHERN MICHIGAN OCCUR AT THE PROPERTY (SEE TABLE 3).  THREATENED OR ENDANGERED
SPECIES THAT MAY BE FOUND IN THE GRAND RAPIDS AREA INCLUDE THE PEREGRINE FALCON, COOPER'S HAWK, RED
SHOULDERED HAWK, MARSH HAWK, OSPREY, BLACK RAT SNAKE, EASTERN BOX TURTLE, AND LEAST SHREW.  WILDLIFE IN THE
AREA COULD POTENTIALLY BE IMPACTED BY CHEMICALS AT THE SITE IF THE CURRENTLY OPERATING GROUND WATER
COLLECTION/TREATMENT SYSTEM WERE TO FAIL OR BE SHUT OFF.  THIS IS BASED ON PREDICTED CONTAMINANT LOAD OF
INDICATOR CHEMICALS ENTERING THE DRAIN UNDER LOW FLOW CONDITIONS.  POTENTIAL RISKS TO ANIMAL POPULATIONS FROM
CHEMICALS ENTERING THE DRAIN INCLUDE BIOACCUMULATION.

GROUND WATER IS A NATURAL RESOURCE THAT HAS BEEN IMPACTED BY CONTAMINANTS AT THE SITE.  SOILS ON AND OFF THE
CHEM CENTRAL PROPERTY PRESENT A RISK TO THE ENVIRONMENT DUE TO THE POTENTIAL FOR MIGRATION OF CONTAMINANTS
INTO THE GROUND WATER.  CONTAMINATED SOILS ACT AS A CONTINUING SOURCE TO GROUND WATER CONTAMINATION AS
PRECIPITATION MOVING THROUGH THE SOILS CARRIES THE CHEMICALS INTO THE AQUIFER.

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THIS SITE, IF NOT ADDRESSED BY IMPLEMENTING THE
RESPONSE ACTION SELECTED IN THIS RECORD OF DECISION (ROD), MAY PRESENT AN IMMINENT AND SUBSTANTIAL 
ENDANGERMENT TO HUMAN HEALTH, WELFARE, OR THE ENVIRONMENT.

#DA
DESCRIPTION OF ALTERNATIVES

BASED ON THE RESULTS OF THE RI AND BASELINE RISK ASSESSMENT, A FS WAS CONDUCTED TO IDENTIFY AND EVALUATE
DIFFERENT ALTERNATIVES FOR PROTECTING HUMAN HEALTH AND THE ENVIRONMENT FROM UNACCEPTABLE RISKS POSED BY THE
CHEM CENTRAL SITE.  THE REMEDIAL ACTION OBJECTIVES FOR THE SITE ARE TO PREVENT CURRENT OR FUTURE EXPOSURE TO
BOTH CONTAMINATED SOIL ON AND OFF THE CHEM CENTRAL PROPERTY; PREVENT EXPOSURE TO CONTAMINATED GROUND WATER IN
THE SITE AREA; PREVENT FURTHER MIGRATION OF CONTAMINANTS IN SOIL DOWN INTO GROUND WATER; AND PREVENT
DISCHARGE OF CONTAMINATED GROUND WATER INTO COLE DRAIN.



THE FS IDENTIFIED SEVEN REMEDIAL ALTERNATIVES FOR SOIL AND SEVEN REMEDIAL ALTERNATIVES FOR GROUND WATER.  A
NO ACTION ALTERNATIVE WAS INCLUDED AS PART OF THE ARRAY OF GROUND WATER ALTERNATIVES. THE NO ACTION
ALTERNATIVE ADDRESSES BOTH GROUND WATER AND SOIL.  THE ALTERNATIVES CONSIDERED INVOLVE A VARIETY OF
CONTAINMENT, REMOVAL, AND TREATMENT TECHNOLOGIES, AND ARE DESCRIBED IN GREATER DETAIL IN THE FOLLOWING
SECTIONS AND WITHIN THE FS.

GROUND WATER

ALTERNATIVE GW-A - NO ACTION: DISCONTINUE CURRENT REMEDIAL ACTIONS

THE NATIONAL CONTINGENCY PLAN (NCP) REQUIRES THAT THE NO ACTION ALTERNATIVE BE CONSIDERED AT EVERY SUPERFUND
SITE.  UNDER THIS ALTERNATIVE, WITH THE EXCEPTION OF INSTITUTIONAL CONTROLS, SUCH AS DEED RESTRICTIONS, AND
GROUND WATER MONITORING, NO REMEDIAL ACTIVITIES WOULD BE IMPLEMENTED.  THE CURRENT GROUND WATER EXTRACTION
AND TREATMENT SYSTEM WOULD BE DISCONTINUED.

   CAPITAL COST       $ 5,000
   O & M (ANNUAL)     $ 25,000
   PRESENT WORTH      $ 410,000

ALTERNATIVE GW-B: CONTINUE CURRENT REMEDIAL ACTIONS

THIS ALTERNATIVE WOULD CONTINUE THE CURRENT REMEDIAL ACTIVITIES REQUIRED UNDER THE EXISTING STATE COURT
ORDER.  THESE REMEDIAL ACTIVITIES WOULD CONSIST OF: (1) COLLECTING GROUND WATER VIA PURGE WELLS AND AN  
INTERCEPTOR TRENCH, (2) TRANSPORTING THE COLLECTED, UNTREATED WATER THROUGH A FORCE MAIN TO A TREATMENT
SYSTEM, (3) SKIMMING OFF THE FLOATING OIL LAYER IN AN OIL-WATER SEPARATOR, (4) TREATING THE COLLECTED  
GROUND WATER ON-PROPERTY VIA AN AIR STRIPPING MECHANISM, (5) TRANSPORTING THE TREATED GROUND WATER THROUGH A
FORCE MAIN TO THE DISCHARGE POINT, (6) DISCHARGING THE TREATED GROUND WATER TO THE CITY OF WYOMING'S WASTE
WATER TREATMENT PLANT, AND (7) TREATING AIR EMISSIONS FROM THE AIR STRIPPING DEVICE USING A VAPOR PHASE
CARBON ADSORPTION SYSTEM.  TREATMENT RESIDUALS GENERATED FROM THE AIR STRIPPER WOULD HAVE TO BE TREATED AS A
HAZARDOUS WASTE IF THEY FAIL THE TOXICITY CHARACTERISTIC LEACHING PROCEDURE (TCLP).  THIS ALTERNATIVE ALSO
INCLUDES QUARTERLY MONITORING OF GROUND WATER.

   CAPITAL COST       $ 0
   O & M (ANNUAL)     $ 108,000
   PRESENT WORTH      $ 1,400,000

ESTIMATED TIME UNTIL CLEAN-UP OBJECTIVE IS MET: 10 YEARS

ALTERNATIVE GW-C: EXPAND CURRENT GROUND WATER COLLECTION SYSTEM OFF-PROPERTY

THIS ALTERNATIVE INVOLVES THE EXPANSION OF THE CURRENT GROUND WATER COLLECTION SYSTEM (AS DESCRIBED IN
ALTERNATIVE GW-B) NORTH OF 28TH STREET TO CAPTURE GROUND WATER CURRENTLY NOT BEING CAPTURED EAST OF THE  
TRENCH.  THERE ARE TWO OPTIONS FOR EXPANDING THE CURRENT SYSTEM:

OPTION 1: THE CURRENT INTERCEPTOR TRENCH WOULD BE EXTENDED FURTHER EAST OR NORTH TO CAPTURE GROUND WATER
CURRENTLY BYPASSING THE SYSTEM.  THE INTERCEPTOR TRENCH WOULD CONSIST OF A 4-INCH POLYETHYLENE CORRUGATED  
PERFORATED PIPE IMBEDDED IN PEA STONE GRAVEL.  THIS PASSIVE SYSTEM WOULD BE PLACED APPROXIMATELY 10 FEET
BELOW THE WATER TABLE.  THE PIPE WOULD SLOPE SO THAT INFILTRATING GROUND WATER WOULD FLOW BY GRAVITY TO THE
LIFT STATION WHICH THEN PUMPS THE COLLECTED GROUND WATER BACK TO THE AIR STRIPPER.

OPTION 2: TWO PURGE WELLS WOULD BE CONSTRUCTED EAST OF THE CURRENT INTERCEPTOR TRENCH TO A DEPTH OF
APPROXIMATELY 10 FEET.  THE GROUND WATER WOULD BE PUMPED FROM THE WELLS TO THE LIFT STATION AND THEN TO THE
AIR STRIPPER FOR TREATMENT.

FOR EITHER OPTION THE GROUND WATER COLLECTION RATE IS ESTIMATED AT 5 GALLONS PER MINUTE (GPM).  THIS ESTIMATE
IS BASED ON THE CURRENT INTERCEPTOR TRENCH'S COLLECTION RATE AND THE GEOLOGIC CHARACTERISTICS OF   THE
AQUIFER NORTH OF 28TH STREET.  GROUND WATER COLLECTED BY EITHER OF THESE OPTIONS WOULD BE TREATED AS OUTLINED



IN ALTERNATIVE GW-B, THE CURRENT GROUND WATER TREATMENT SYSTEM.  TREATMENT RESIDUALS GENERATED   FROM THE AIR
STRIPPER WOULD HAVE TO BE TREATED AS A HAZARDOUS WASTE IF THEY FAIL THE TOXICITY CHARACTERISTIC LEACHING
PROCEDURE (TCLP).

   OPTION 1:
   CAPITAL COST       $ 34,000
   O & M (ANNUAL)     $ 0
   PRESENT WORTH      $ 34,000

   OPTION 2:
   CAPITAL COST       $ 28,000
   O & M (ANNUAL)     $ 2,900
   PRESENT WORTH      $ 66,000

ESTIMATED TIME UNTIL CLEAN-UP OBJECTIVE IS MET: 10 YEARS

ALTERNATIVE GW-D: EXPAND CURRENT GROUND WATER COLLECTION SYSTEM ON-PROPERTY

AS DESCRIBED IN THE RI REPORT, A SAND AND GRAVEL LENS IS LOCATED IN THE CLAY LAYER BENEATH THE SITE.  GROUND
WATER SAMPLES FROM THIS LENS SHOWED ORGANIC CHEMICALS TO BE PRESENT.  THIS INDICATES THAT CONTAMINATION IS
PRESENT AT GREATER DEPTHS IN THIS AREA THAN IN OTHER AREAS AT THE SITE. THIS SAND AND GRAVEL LENS IS LOCATED
NEAR THE NORTHWEST CORNER OF THE CHEM CENTRAL PROPERTY.  THIS ALTERNATIVE INCLUDES ADDING A PURGE WELL TO THE
CURRENT GROUND WATER COLLECTION SYSTEM TO ADDRESS THIS DEEP AREA OF CONTAMINATION.  A 4-INCH WELL WOULD BE
PLACED TO A DEPTH OF APPROXIMATELY 45 FEET TO COLLECT GROUND WATER IN THE SAND AND GRAVEL LENS.  GROUND WATER
WOULD THEN BE PUMPED DIRECTLY TO THE AIR STRIPPER FOR TREATMENT.  THE COLLECTION RATE OF GROUND WATER IS
ESTIMATED AT 1 GPM.  THE COLLECTED GROUND WATER WOULD BE TREATED AS OUTLINED IN ALTERNATIVE GW-B.  TREATMENT
RESIDUALS GENERATED FROM THE AIR STRIPPER WOULD HAVE TO BE TREATED AS A HAZARDOUS WASTE IF THEY FAIL THE
TOXICITY CHARACTERISTIC LEACHING PROCEDURE (TCLP).

   CAPITAL COST       $ 18,000
   O & M (ANNUAL)     $ 1,500
   PRESENT WORTH      $ 38,000

ESTIMATED TIME UNTIL CLEAN-UP OBJECTIVE IS MET: 10 YEARS

ALTERNATIVE GW-E: COLLECTION AND OFF-PROPERTY DISPOSAL OF FLOATABLE OILS

AS DESCRIBED IN THE RI REPORT, THERE IS A THIN FILM OF FLOATING OIL ACCUMULATING IN TWO OF THE ACTIVE PURGE
WELLS AT THE SITE.  THIS ALTERNATIVE INCLUDES THE REMOVAL OF THIS OIL BY MANUAL BAILING.  THE COLLECTED OIL
WOULD BE DISPOSED OFF-SITE IN ACCORDANCE WITH APPLICABLE REGULATIONS.  IF PCBS ARE PRESENT IN THE OIL,
INCINERATION OF THE OILS MAY BE NECESSARY.  IT IS BELIEVED 90 PERCENT OF THE FLOATABLE OILS CAN BE RECOVERED
FROM THE AQUIFER AND WILL BE DESTROYED.  THIS ALTERNATIVE ASSUMES THAT THE PURGE WELLS WILL BE OPERATING
(ALTERNATIVE GW-B), SINCE THE GROUND WATER FLOW CREATED BY THE PURGE WELLS CAUSES THE OILS TO ACCUMULATE.  A
CONSERVATIVE ESTIMATE OF THE AMOUNT OF OIL TO BE COLLECTED IS TWO GALLONS ANNUALLY.

   CAPITAL COST       $ 0
   O & M (ANNUAL)     $ 3,200
   PRESENT WORTH      $ 42,000

ESTIMATED TIME UNTIL CLEAN-UP OBJECTIVE IS MET: 10 YEARS

ALTERNATIVE GW-F: TREAT COLLECTED GROUND WATER BY ULTRA-VIOLET-OXIDATION

THIS ALTERNATIVE INCLUDES TREATING COLLECTED GROUND WATER BY ULTRA-VIOLET OXIDATION INSTEAD OF THE CURRENTLY
USED AIR STRIPPING METHOD.  UV-OXIDATION IS A CHEMICAL OXIDATION PROCESS WHICH USES OXIDIZING AGENTS SUCH AS
OZONE AND/OR HYDROGEN PEROXIDE ENHANCED BY ULTRAVIOLET LIGHT (UV) TO OXIDIZE ORGANIC COMPOUNDS.  IN THIS
PROCESS, MANY ORGANIC CONTAMINANTS ABSORB UV LIGHT AND UNDERGO A CHANGE IN THEIR CHEMICAL STRUCTURE OR BECOME



MORE REACTIVE WITH THE OXIDATION AGENTS. COMMERCIAL TREATMENT SYSTEMS HAVE BEEN DEVELOPED IN WHICH THE
OXIDATION AGENT IS INJECTED INTO THE GROUND WATER. THE GROUND WATER WOULD THEN  PASS THROUGH A UV LIGHT CELL. 
BOTH HYDROGEN PEROXIDE AND OZONE WERE ALSO CONSIDERED AS OXIDANTS. THIS SYSTEM COULD BE CONSTRUCTED AND
OPERATED ON THE SITE TO TREAT THE GROUND WATER COLLECTED BY THE CURRENT   GROUND WATER COLLECTION SYSTEM.

   CAPITAL COST       $ 670,000
   O & M (ANNUAL)     $ 232,000
   PRESENT WORTH      $ 3,700,000

ESTIMATED TIME UNTIL CLEAN-UP OBJECTIVE IS MET: 10 YEARS

ALTERNATIVE GW-G: TREAT COLLECTED GROUND WATER BY BIOLOGICAL DEGRADATION

THIS ALTERNATIVE INCLUDES TREATING COLLECTED GROUND WATER BY BIOLOGICAL DEGRADATION INSTEAD OF THE CURRENTLY
USED AIR STRIPPING METHOD. BIOLOGICAL DEGRADATION IS A TREATMENT METHOD USED TO REMOVE A VARIETY OF
BIODEGRADABLE ORGANIC COMPOUNDS FROM WATER.  ONE VERSION OF BIOLOGICAL TREATMENT USED FOR GROUND WATER
CONTAINING RELATIVELY LOW CONCENTRATIONS OF DEGRADABLE ORGANIC CHEMICALS UTILIZES A SUBMERGED FIXED FILM
REACTOR CONSISTING OF A TANK CONTAINING PLASTIC MEDIA ON WHICH THE MICROORGANISMS ATTACH AND GROW.  THE
CONTAMINATED GROUND WATER IS PASSED THROUGH THE REACTOR, AND THE ACCLIMATED MICROORGANISMS TRANSFORM THE  
CONTAMINANTS TO CARBON DIOXIDE AND WATER.  OXYGEN AND NUTRIENTS ARE SUPPLIED TO THE REACTOR TO PROMOTE THE
GROWTH OF MICROORGANISMS. COMMERCIAL FERTILIZERS COULD BE USED TO SUPPLY NITROGEN AND PHOSPHOROUS TO MEET
BIOLOGICAL NUTRIENT REQUIREMENTS.  THIS SYSTEM COULD BE CONSTRUCTED AND OPERATED ON-SITE TO TREAT THE GROUND
WATER COLLECTED BY THE CURRENT GROUND WATER COLLECTION SYSTEM.  TREATMENT RESIDUALS GENERATED FROM THIS
SYSTEM WOULD HAVE TO BE TREATED AS A HAZARDOUS WASTE IF THEY FAIL THE TOXICITY CHARACTERISTIC LEACHING
PROCEDURE (TCLP).

   CAPITAL COST       $ 700,000
   O & M (ANNUAL)     $ 123,000
   PRESENT WORTH      $ 2,200,000

ESTIMATED TIME UNTIL CLEAN-UP OBJECTIVE IS MET: 10 YEARS

   SOIL

ALTERNATIVE S-A: IN-SITU TREATMENT OF SOILS VIA SOIL VAPOR EXTRACTION IN THIS ALTERNATIVE, A GRID OF VAPOR
EXTRACTION WELLS WOULD BE PLACED IN THE CONTAMINATED SOIL AREAS.  EACH WELL IS SCREENED IN THE UNSATURATED 
SOIL.  THE WELLS ARE INTERCONNECTED BY A SHALLOW NETWORK OF HORIZONTAL PIPING THAT ENABLES CONNECTION TO A
VACUUM PUMP.  CONTAMINATED VAPORS IN THE SOIL SOURCE AREAS ARE COLLECTED AT THE VACUUM PUMP, TREATED IN A  
VAPOR PHASE CARBON ADSORPTION SYSTEM AND THEN DISCHARGED TO THE ATMOSPHERE.  AN ASPHALT COVER ENCOMPASSING
APPROXIMATELY 2,000 SQUARE YARDS WOULD BE PLACED OVER THE AREAS OF VAPOR EXTRACTION TO PREVENT 
SHORT-CIRCUITING OF THE EXTRACTION SYSTEM.

   CAPITAL COST       $ 73,000
   O & M (ANNUAL)     $ 38,100
   PRESENT WORTH      $ 182,400

ESTIMATED TIME UNTIL CLEAN-UP OBJECTIVE IS MET: 3 YEARS

ALTERNATIVE S-B: IN-SITU TREATMENT OF SOILS VIA SOIL VAPOR EXTRACTION AND SOIL FLUSHING

IN THIS ALTERNATIVE VOLATILE ORGANIC COMPOUNDS IN THE SOIL WOULD FIRST BE REMOVED BY SOIL VAPOR EXTRACTION. 
AFTER COMPLETION OF THE SOIL VAPOR EXTRACTION ANY ORGANIC COMPOUNDS AND SEMI-VOLATILE COMPOUNDS REMAINING IN
THE SOIL WOULD BE REMEDIATED BY SOIL FLUSHING.  THE SYSTEM WOULD BE SIMILAR TO ALTERNATIVE S-A WITH TWO
EXCEPTIONS: TWO OF THE VENTING WELLS WOULD BE CONSTRUCTED SO THEY COULD ALSO BE USED AS PURGE WELLS, AND AN
INFILTRATION BED WOULD BE CONSTRUCTED OVER THE SOIL AREAS OF CONCERN. THE INFILTRATION BED WOULD CONSIST OF
CORRUGATED PERFORATED POLYETHYLENE (PE) PIPE IMBEDDED IN APPROXIMATELY 10 INCHES OF SAND.  THE SAND IS THEN
TOPPED WITH A SYNTHETIC COVER AND APPROXIMATELY 10 INCHES OF COMPACTED FILL.  AN ASPHALT COVERING WOULD COVER



THE COMPACTED FILL.  A FLUSHING FLUID WOULD BE INJECTED INTO THE PIPING AND ALLOWED TO INFILTRATE INTO THE
CONTAMINATED SOIL.  THE FLUID WOULD CONSIST OF 4 PERCENT BIODEGRADABLE SURFACTANT SOLUTION WITH THE REST OF
THE SOLUTION BEING CITY WATER.  THE FLUID WOULD BE RECOVERED BY THE PURGE WELLS PUMPING AT APPROXIMATELY 10
GALLONS PER MINUTE TO ENSURE THAT ALL THE FLUSHING FLUID IS RECOVERED.  THE RECOVERED FLUSHING FLUID WOULD BE
PRETREATED ON-SITE PRIOR TO DISCHARGE TO WYOMING'S WASTE WATER TREATMENT PLANT.

   CAPITAL COST       $ 240,000
   O & M (ANNUAL)     $ 33,900  (YEARS 1-3)
                      $ 40,500  (YEARS 4-7)
   PRESENT WORTH      $450,000

ESTIMATED TIME UNTIL CLEAN-UP OBJECTIVE IS MET: 7 YEARS

ALTERNATIVE S-C: IN-SITU TREATMENT OF SOILS VIA SOIL VAPOR EXTRACTION AND BIORECLAMATION

THIS ALTERNATIVE IS SIMILAR TO S-B WITH RESPECT TO THE WELL SYSTEMS AND THE INFILTRATION BED.  IN ADDITION, A
NUTRIENT TANK WOULD BE REQUIRED FOR PREPARATION AND STORAGE OF NUTRIENT SOLUTION.  THE SYSTEM DESCRIBED IN
ALTERNATIVE S-A WOULD BE OPERATED UNTIL THE LEVELS OF VOLATILE ORGANIC COMPOUNDS IN THE SOILS DIMINISH TO
CONCENTRATIONS WHICH ARE NO LONGER FEASIBLE TO WARRANT CONTINUED VAPOR EXTRACTION.  THE SOIL VAPOR EXTRACTION
SYSTEM WOULD THEN BE RESTRUCTURED TO INJECT AND CAPTURE A NUTRIENT SOLUTION WHICH STIMULATES THE GROWTH OF
NATIVE MICROORGANISMS. THE MICROORGANISMS WOULD QUICKLY ACCLIMATE TO THE CONSTITUENTS PRESENT, AND WITH THE
ADDITION OF THE ESSENTIAL NUTRIENTS, WILL DEGRADE MANY ORGANIC COMPOUNDS.  COMMERCIAL GRADE FERTILIZER WOULD
BE USED TO SUPPLY THE NITROGEN AND PHOSPHOROUS REQUIRED.  HYDROGEN PEROXIDE COULD BE USED AS AN OXYGEN
SOURCE.

   CAPITAL COST       $ 250,000
   O & M (ANNUAL)     $ 33,900  (YEARS 1-3)
                      $ 75,500  (YEARS 4-8)
   PRESENT WORTH      $ 620,000

ESTIMATED TIME UNTIL CLEAN-UP OBJECTIVE IS MET: 8 YEARS

ALTERNATIVE S-D: SOIL CAPPING

A SOIL CAP WOULD BE PLACED OVER THE OFF-PROPERTY AREAS WHERE SOILS ARE ACTING AS SOURCES FOR GROUND WATER
CONTAMINATION.  THE CAP WOULD CONSIST OF 18 INCHES OF LOW-PERMEABILITY COMPACTED SOIL ALONG WITH 6 INCHES OF
TOP SOIL CAPABLE OF SUPPORTING PLANT LIFE.  A CAP WOULD BE DESIGNED TO MINIMIZE THE AMOUNT OF PRECIPITATION
THAT MIGHT FURTHER WASH CONTAMINANTS FROM THE SOIL INTO THE GROUND WATER.  THE CAP WOULD COVER APPROXIMATELY
800 SQUARE FEET OF OFF-PROPERTY SOIL.  PERIODIC MONITORING AND MAINTENANCE WOULD BE REQUIRED FOR THE SOIL
CAP.

   CAPITAL COST       $ 3,800
   O & M (ANNUAL)     $ 3,100
   PRESENT WORTH      $ 54,000

ESTIMATED TIME TO CONSTRUCT A CAP: 3 MONTHS

ALTERNATIVE S-E: FENCING

A FENCE WOULD BE PLACED AROUND THE OFF-PROPERTY AREAS WHERE SOILS ACT AS A SOURCE FOR GROUND WATER
CONTAMINATION.  THIS FENCE WOULD CONSIST OF A 6-FOOT-HIGH, GALVANIZED STEEL, CHAIN-LINK FENCE TOPPED WITH
BARBED WIRE AND AN 8-FOOT-WIDE GATE TO FACILITATE ACCESS OF SERVICE VEHICLES.

   CAPITAL COST       $ 5,500
   O & M (ANNUAL)     $ 1,600
   PRESENT WORTH      $ 31,000



ESTIMATED TIME TO CONSTRUCT A FENCE: 3 MONTHS

ALTERNATIVE S-F: SOIL CAPPING AND FENCING

THIS ALTERNATIVE COMBINES BOTH ALTERNATIVE S-D AND S-E.  FENCING AROUND THE CAPPED AREA WOULD HELP MAINTAIN
THE INTEGRITY OF THE CAP.

   CAPITAL COST       $ 9,300
   O & M (ANNUAL)     $ 4,700
   PRESENT WORTH      $ 85,000

ESTIMATED TIME TO CONSTRUCT A CAP AND FENCE: 3 MONTHS

ALTERNATIVE S-G: EXCAVATION OF ON-PROPERTY SOILS AND DISPOSAL OFF-SITE

TWO AREAS ON-PROPERTY WOULD BE EXCAVATED AND SOILS DISPOSED OF AT A LICENSED OFF-SITE DISPOSAL FACILITY.  THE
AREA ON THE WEST SIDE OF THE CHEM CENTRAL BUILDING WOULD BE EXCAVATED.  THIS AREA ENCOMPASSES A   60-FOOT BY
275-FOOT AREA.  THE AREA NORTH OF THE CHEM CENTRAL BUILDING WOULD ALSO BE EXCAVATED.  THIS AREA ENCOMPASSES A
60 FOOT BY 75 FOOT AREA.  THE EXCAVATION WOULD EXTEND VERTICALLY TO THE WATER TABLE (APPROXIMATELY 8 FEET). 
THE TOTAL VOLUME OF SOIL TO BE REMOVED IS ESTIMATED AT 6,200 CUBIC YARDS.  THE RAILROAD SPUR ON THE WEST SIDE
OF THE CHEM CENTRAL BUILDING WOULD HAVE TO BE REMOVED AND REPLACED, AS   WOULD THE FENCE ALONG THE WESTERN
PROPERTY BOUNDARY.  METAL SHEETING WOULD BE REQUIRED ALONG THE MAIN LINE OF THE RAILROAD TRACKS AND THE
BUILDING TO PROTECT THEM FROM DAMAGE DURING THE EXCAVATION ACTIVITIES. THE COSTS LISTED BELOW ARE PRESENTED
FOR THE TWO TYPES OF DISPOSAL FACILITIES WHICH COULD BE USED FOR THE EXCAVATED SOILS.  IF ANALYSIS OF THE
SOIL INDICATES IT IS A HAZARDOUS WASTE (FAILS TCLP), THEN THE SOIL   MUST BE TREATED AND DISPOSED OF IN
ACCORDANCE WITH APPLICABLE FEDERAL AND STATE REGULATIONS AT AN USEPA APPROVED FACILITY.  IF THE SOIL IS NOT A
HAZARDOUS WASTE (PASSES TCLP), THEN IT MAY BE DISPOSED OF IN A   MICHIGAN TYPE II LANDFILL.

   CAPITAL COST     $ 560,000        (TYPE II LANDFILL)
                    $ 13,000,000     (HAZARDOUS WASTE FACILITY)
   O & M            $ 0              (TYPE II LANDFILL)
                    $ 0              (HAZARDOUS WASTE FACILITY)
   PRESENT WORTH    $ 560,000        (TYPE II LANDFILL)
                    $ 13,000,000     (HAZARDOUS WASTE LANDFILL)

ESTIMATED TIME UNTIL CLEAN-UP OBJECTIVE IS MET: 1 YEAR

#SCAA
SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

THE REMEDIAL ALTERNATIVES DEVELOPED IN THE FS WERE EVALUATED USING THE FOLLOWING NINE CRITERIA.  THE
ADVANTAGES AND DISADVANTAGES OF EACH ALTERNATIVE WERE THEN COMPARED TO IDENTIFY THE ALTERNATIVE PROVIDING THE
BEST BALANCE AMONG THESE NINE CRITERIA.

            *    OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
                 -- ADDRESSES WHETHER A REMEDY PROVIDES ADEQUATE PROTECTION
                 AND DESCRIBES HOW RISKS POSED THROUGH EACH PATHWAY ARE
                 ELIMINATED, REDUCED, OR CONTROLLED THROUGH TREATMENT,
                 ENGINEERING CONTROLS, OR INSTITUTIONAL CONTROLS.

            *    COMPLIANCE WITH ARARS -- ADDRESSES WHETHER A REMEDY WILL
                 MEET ALL OF THE APPLICABLE, RELEVANT, OR APPROPRIATE
                 REQUIREMENTS (ARARS) OF OTHER FEDERAL AND STATE
                 ENVIRONMENTAL LAWS AND/OR JUSTIFIES USE OF A WAIVER.

            *    LONG-TERM EFFECTIVENESS AND PERMANENCE -- ADDRESSES THE
                 EXPECTED RESIDUAL RISK AND THE ABILITY OF A REMEDY TO



                 MAINTAIN RELIABLE PROTECTION OF HUMAN HEALTH AND THE
                 ENVIRONMENT OVER TIME, ONCE CLEAN-UP GOALS HAVE BEEN MET.

            *    REDUCTION OF CONTAMINANT TOXICITY, MOBILITY, OR VOLUME
                 THROUGH TREATMENT -- ADDRESSES THE ANTICIPATED PERFORMANCE
                 OF THE TREATMENT TECHNOLOGIES THE REMEDY MAY EMPLOY.

            *    SHORT-TERM EFFECTIVENESS -- ADDRESSES THE PERIOD OF TIME
                 NEEDED TO ACHIEVE PROTECTION AND ANY ADVERSE IMPACTS ON
                 HUMAN HEALTH AND THE ENVIRONMENT THAT MAY BE POSED DURING
                 THE CONSTRUCTION AND IMPLEMENTATION PERIOD.

            *    IMPLEMENTABILITY -- ADDRESSES THE TECHNICAL AND
                 ADMINISTRATIVE FEASIBILITY OF A REMEDY, INCLUDING THE
                 AVAILABILITY OF MATERIALS AND SERVICES NEEDED TO IMPLEMENT
                 A PARTICULAR OPTION.

            *    COST -- ADDRESSES THE ESTIMATED CAPITAL AND O&M COSTS, AS
                 WELL AS PRESENT-WORTH.

            *    STATE ACCEPTANCE -- ADDRESSES THE SUPPORT AGENCY'S
                 COMMENTS AND CONCERNS.

            *    COMMUNITY ACCEPTANCE -- ADDRESSES THE PUBLIC'S COMMENTS ON
                 AND CONCERNS ABOUT THE PROPOSED PLAN AND RI/FS REPORT.

THE FIRST TWO CRITERIA, OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT, AND COMPLIANCE WITH ARARS,
ARE THRESHOLD REQUIREMENTS THAT MUST BE MET FOR AN ALTERNATIVE TO BE SELECTED.  THE NEXT FIVE CRITERIA  ARE
BALANCING CRITERIA USED TO EVALUATE THE ADVANTAGES AND DISADVANTAGES OF EACH ALTERNATIVE.  THE FINAL TWO
CRITERIA, STATE AND COMMUNITY ACCEPTANCE, ARE MODIFYING CRITERIA WHICH ARE USED IN A FINAL EVALUATION   OF
EACH ALTERNATIVE.  THE COMPARATIVE ANALYSIS OF THE ALTERNATIVES FOR BOTH GROUND WATER AND SOIL IS PRESENTED
BELOW.

GROUND WATER

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

IN ANALYZING THE VARIOUS POSSIBLE GROUND WATER REMEDIAL ALTERNATIVES DISCUSSED ABOVE, USEPA LOOKED AT TWO
COMPONENTS IN ORDER TO DETERMINE WHETHER A PARTICULAR REMEDIAL ALTERNATIVE IS FULLY PROTECTIVE OF HUMAN  
HEALTH AND THE ENVIRONMENT: (1) WHETHER THE ALTERNATIVE WOULD CAPTURE THE PROPORTION OF THE PLUME OF
CONTAMINATION DEEMED NECESSARY TO FULLY PROTECT HUMAN HEALTH AND THE ENVIRONMENT, AND (2) WHETHER THE
PARTICULAR TREATMENT TECHNOLOGY EMPLOYED BY THE REMEDY WOULD CLEAN UP THE GROUND WATER TO LEVELS DEEMED FULLY
PROTECTIVE BY EPA.  SOME OF THE REMEDIAL ALTERNATIVES, SUCH AS GW-C AND GW-D, WOULD USE THE CURRENT TREATMENT
TECHNOLOGY, BUT WOULD BE EXPANSIONS OF THE CURRENT GROUND WATER COLLECTION SYSTEM.  OTHERS, SUCH AS GW-F AND
GW-G, RELY ON ALTERNATE GROUND WATER TREATMENT TECHNOLOGIES, BUT WOULD UTILIZE THE CURRENT   COLLECTION
SYSTEM.  IN ORDER TO BE CONSIDERED FULLY PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, A REMEDIAL
ALTERNATIVE BOTH HAD TO ENSURE THE CAPTURE OF ALL GROUND WATER CONTAMINATED ABOVE CLEAN-UP LEVELS, AND BE
CAPABLE OF REMEDIATING THE GROUND WATER TO USEPA'S CLEAN-UP STANDARDS.

IN THE SUPERFUND PROCESS, CLEAN-UP REMEDIES ARE SELECTED THAT REDUCE THE THREAT FROM CARCINOGENIC
CONTAMINANTS AT SITES SUCH THAT THE EXCESS RISK FROM ANY MEDIUM (I.E., SOIL OR GROUND WATER) TO AN INDIVIDUAL
EXPOSED OVER A LIFETIME GENERALLY FALLS WITHIN A RISK RANGE FROM (10-4) TO (10-6).  USEPA'S PREFERENCE IS TO
SELECT REMEDIES THAT ARE AT THE MORE PROTECTIVE END OF THE RISK RANGE.  THEREFORE, WHEN DEVELOPING ITS
REMEDIATION GOALS (CLEAN-UP LEVELS), USEPA DETERMINED THAT A RISK OF (10-6) IS NECESSARY TO FULLY PROTECT
HUMAN HEALTH AND THE ENVIRONMENT.

THE "NO-ACTION" ALTERNATIVE DOES NOT PROVIDE OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT BECAUSE



IT ALLOWS CONTINUED MIGRATION OF THE GROUND WATER CONTAMINANT PLUME OF CONTAMINATION IN THE GROUND WATER AND
WOULD ALLOW CONTAMINATED GROUND WATER TO DISCHARGE TO COLE DRAIN. ALTERNATIVE GW-G WILL MOST LIKELY NOT
PROVIDE OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT BECAUSE BIOLOGICAL DEGRADATION DOES NOT WORK
EFFECTIVELY ON CHLORINATED ORGANICS, WHICH ARE THE PRINCIPAL GROUND WATER CONTAMINANTS AT CHEM CENTRAL. 
THUS, ALTERNATIVE GW-G WOULD NOT BE ABLE TO MEET REMEDIATION GOALS.  ALTERNATIVE GW-G IS ALSO NOT FULLY
PROTECTIVE BECAUSE IT RELIES ON THE CURRENT GROUND WATER COLLECTION SYSTEM, WHOSE DEFICIENCIES ARE ELABORATED
IN THIS SECTION'S DISCUSSION OF ALTERNATIVE GW-B.  GW-B WILL ONLY PARTIALLY PROTECT HUMAN HEALTH AND THE
ENVIRONMENT BECAUSE SOME GROUND WATER CURRENTLY BYPASSES THE CURRENT GROUND WATER COLLECTION SYSTEM.  AS
SUCH, THE POTENTIAL FOR CONTAMINATED GROUND WATER TO DISCHARGE TO COLE DRAIN EXISTS.  A DISCHARGE TO COLE
DRAIN MAY CREATE A THREAT TO HUMANS AND SEVERAL ANIMAL POPULATIONS THAT   COME INTO DIRECT CONTACT WITH THE
CONTAMINATED WATER.  ALTERNATIVES GW-C AND GW-D REQUIRE THAT ALTERNATIVE GW-B BE IMPLEMENTED.  INDIVIDUALLY,
ALTERNATIVES GW-C, GW-D AND GW-E ARE NOT FULLY PROTECTIVE BECAUSE THEY  ARE NOT COMPREHENSIVE REMEDIES.  IT
IS NECESSARY TO COMBINE ALTERNATIVES GW-D AND GW-E WITH ALTERNATIVE GW-C BECAUSE ALTERNATIVE GW-C ALONE WILL
NOT REMEDY THE CONTAMINATION FOUND IN THE DEEPER SAND LENS.  ALTERNATIVE GW-C ALONE, ALSO, WILL NOT TREAT THE
FLOATING OILS FOUND IN THE PURGE WELLS, WHICH ARE HIGHLY CONTAMINATED WITH PCBS AND ORGANIC COMPOUNDS, WHICH
IS ADDRESSED BY ALTERNATIVE GW-E.  THE COLLECTION OF APPROXIMATELY 90 PERCENT OF THE FLOATABLE OILS IN THE
PURGE WELLS USING ALTERNATIVE GW-E IS SUFFICIENT TO ADDRESS THIS ASPECT OF GROUND WATER CONTAMINATION.
HOWEVER, IMPLEMENTED TOGETHER, ALTERNATIVES GW-C, GW-D AND GW-E WOULD BE PROTECTIVE BECAUSE TOGETHER THEY
ADDRESS ALL SOURCES OF GROUND WATER CONTAMINATION.  ALTERNATIVE GW-F INTERCEPTS, COLLECTS, AND TREATS A
PORTION OF THE CONTAMINATED GROUND WATER BEFORE IT CAN DISCHARGE TO COLE DRAIN.  ALTERNATIVE GW-F WOULD BE
ABLE TO MEET THE CLEAN-UP STANDARDS THAT USEPA HAS IDENTIFIED; HOWEVER, SINCE IT RELIES ON THE CURRENT GROUND
WATER COLLECTION SYSTEM, IT IS ONLY PARTIALLY PROTECTIVE, BASED UPON THE SAME REASONING AS THAT CONTAINED IN
THE ABOVE DISCUSSION FOR ALTERNATIVE GW-B.

SINCE THE NO-ACTION ALTERNATIVE AND GW-G (BIOLOGICAL DEGRADATION) DO NOT PROVIDE ADEQUATE PROTECTION OF HUMAN
HEALTH AND THE ENVIRONMENT, THEY ARE NOT AVAILABLE FOR SELECTION AND WILL NOT BE DISCUSSED THROUGH THE
REMAINDER OF THIS ANALYSIS.

COMPLIANCE WITH ARARS

THE MAJOR POTENTIAL GROUND WATER ARARS INCLUDE THE REQUIREMENTS OF THE FEDERAL SAFE DRINKING WATER ACT;
FEDERAL CLEAN WATER ACT; MICHIGAN 1929 PUBLIC ACT 245 PARTS 4 AND 9, AS AMENDED; 1976 PUBLIC ACT 399, AS  
AMENDED; AND 1982 PUBLIC ACT 307, AS AMENDED.  THE MDNR HAS ISSUED RULES TO IMPLEMENT ACT 307.  THESE RULES
ESTABLISH CRITERIA FOR THREE ACCEPTABLE CLEAN-UP TYPES.  UNDER THE RULES, A TYPE A CLEANUP GENERALLY 
ACHIEVES CLEANUP TO BACKGROUND OR NON-DETECTABLE LEVELS, A TYPE B GENERALLY ACHIEVES RISK-BASED CLEAN-UP
LEVELS (10-6), AND A TYPE C CLEANUP IS BASED ON A SITE-SPECIFIC RISK ASSESSMENT THAT CONSIDERS SPECIFIC
CRITERIA.

USEPA HAS USED THE FRAMEWORK OUTLINED IN THE NCP THAT WILL REDUCE THE CONCENTRATION OF HAZARDOUS SUBSTANCES
TO LEVELS PRESENTING A SITE RISK OF NOT GREATER THAN (10-6) FOR CARCINOGENS AND HAZARD INDEX OF 1 FOR
NONCARCINOGENS.  THEREFORE, A RISK LEVEL OF (10-6) HAS BEEN USED AS A POINT OF DEPARTURE BY USEPA IN
SELECTING THE APPROPRIATE ARAR, OR CLEAN-UP STANDARD, FOR THE SITE.  IN EXAMINING POTENTIAL STATE ARARS,  
USEPA HAS DETERMINED THAT THE CLEAN-UP STANDARDS DEFINED BY A MICHIGAN ACT 307 TYPE B CLEANUP ARE THOSE WHICH
ARE MOST COMPATIBLE WITH USEPA'S PREFERRED RISK LEVEL, AND WHICH ALSO ALLOW FOR OVERALL PROTECTION OF HUMAN
HEALTH AND THE ENVIRONMENT.

THE MAJOR ARAR FOR ALTERNATIVES GW-B, GW-C, GW-D AND GW-F IS MICHIGAN ACT 307 TYPE B.  ALTERNATIVES GW-C AND
GW-D WILL COMPLY WITH THIS ARAR. AS ALTERNATIVE GW-B AND GW-F DO NOT CAPTURE APPROXIMATELY 10 PERCENT OF THE
GROUND WATER CONTAMINATION PLUME, THEY WILL NOT MEET THE MICHIGAN ACT 307 TYPE B.

ALTERNATIVE GW-E MUST COMPLY WITH THE TOXIC SUBSTANCES CONTROL ACT (TSCA).  COMPLIANCE WITH THESE
REQUIREMENTS WOULD BE REQUIRED IF THE OIL CONTAINS GT 50 PPM OF PCBS.  ALTERNATIVE GW-E IS CAPABLE OF
COMPLYING WITH THIS ARAR.

THE MAJOR AIR ARARS INCLUDE THE REQUIREMENTS OF MICHIGAN'S 1965 PUBLIC ACT 348, AS AMENDED, AND THE FEDERAL
CLEAN AIR ACT.  ALL ALTERNATIVES WILL COMPLY WITH BOTH OF THESE ARARS.



LONG-TERM EFFECTIVENESS AND PERMANENCE

ALTERNATIVES GW-C, GW-D AND GW-E PROVIDE A HIGH DEGREE OF LONG-TERM EFFECTIVENESS AND PERMANENCE AT THE SITE
BY COLLECTING AND TREATING THE CONTAMINATED GROUND WATER AND ASSURING THAT THE CONTAMINATED GROUND WATER DOES
NOT IMPACT COLE DRAIN.  ALTERNATIVES GW-B AND GW-F WOULD ONLY BE CAPABLE OF CAPTURING APPROXIMATELY 90
PERCENT OF THE PLUME AS OPPOSED TO THE VAST MAJORITY OF THE PLUME.  ALTERNATIVE GW-B  LEAVES THE RISK OF
CONTAMINATED GROUND WATER DISCHARGING TO COLE DRAIN. THESE RISKS COULD RESULT FROM A POTENTIAL DIRECT CONTACT
THREAT TO HUMANS AND SEVERAL ANIMAL POPULATIONS.  ALL ALTERNATIVES INCLUDE   INSTITUTIONAL CONTROLS SUCH AS
DEED RESTRICTIONS, TO PREVENT THE USE OF GROUND WATER IN THE SITE AREA.  GROUND WATER MONITORING WOULD ALSO
BE IMPLEMENTED IN EACH ALTERNATIVE.

SHORT-TERM EFFECTIVENESS

THERE IS AN INCREASED RISK OF EXPOSURE TO WORKERS DURING CONSTRUCTION OF ALTERNATIVES GW-C, GW-D, AND GW-F
BUT THESE RISKS CAN BE MINIMIZED BY FOLLOWING PROPER SAFETY GUIDELINES.  ALTERNATIVE GW-E PRESENTS A RISK OF
DERMAL CONTACT WITH THE RECOVERED OIL AND INHALATION OF VOLATILE ORGANICS FROM THE OIL BY WORKERS COLLECTING
THE OIL.  THIS RISK CAN ALSO BE MINIMIZED BY FOLLOWING PROPER SAFETY GUIDELINES AND WEARING   PROTECTIVE
CLOTHING.  RISKS FROM INCREASED AIR EMISSIONS OF ORGANIC COMPOUNDS FROM ALTERNATIVE GW-C ARE SIMILAR TO THOSE
OF ALTERNATIVE GW-B BUT ARE NOT EXPECTED TO EXCEED FEDERAL OR STATE AIR EMISSION GUIDELINES. THUS THESE
INCREASED AIR EMISSIONS WOULD NOT PRESENT UNACCEPTABLE RISK LEVELS.

REDUCTION OF CONTAMINANT TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

ALTERNATIVE GW-C, GW-D, GW-E, AND GW-F ARE ALL ABLE TO SUFFICIENTLY REDUCE GROUND WATER CONTAMINATION THROUGH
TREATMENT.  THE FLOATABLE OILS ARE REMOVED AND DESTROYED IN ALTERNATIVE GW-E.  ALTERNATIVES  GW-B AND GW-F DO
NOT CAPTURE THE ENTIRE PLUME.  AS SUCH, THESE ALTERNATIVES ARE NOT FULLY SUCCESSFUL IN REDUCING THE TOXICITY,
MOBILITY AND VOLUME OF CONTAMINANTS IN THE GROUND WATER.

TECHNICAL AND ADMINISTRATIVE DIFFICULTY

ALTERNATIVES GW-B, GW-C, GW-D, AND GW-E ARE ALL RELATIVELY SIMPLE TO CONSTRUCT AND OPERATE.  THESE
ALTERNATIVES ARE RELIANT ON THE CURRENTLY OPERATING COLLECTION/TREATMENT SYSTEM. THIS SYSTEM IS OPERATING TO
DESIGN SPECIFICATIONS, AND ALL AIR AND WATER DISCHARGE PERMITS HAVE ALREADY BEEN OBTAINED.  THE TREATMENT
SYSTEM CURRENTLY MEETS OR EXCEEDS THE PERFORMANCE SPECIFICATIONS REQUIRED BY THE CITY OF WYOMING'S WASTE
WATER TREATMENT PLANT FOR DISCHARGE OF THE TREATED GROUND WATER FROM THE AIR STRIPPER.  ALTERNATIVE GW-F
WOULD BE THE MOST DIFFICULT TO IMPLEMENT.  A PILOT STUDY OF THE UV-OXIDATION SYSTEM USING THE CONTAMINATED
GROUND WATER PRESENT ON THE SITE WOULD BE REQUIRED.  THIS STUDY WOULD DETERMINE WHETHER THIS TYPE OF SYSTEM
COULD BE USED ON A LARGE-SCALE AND LONG-TERM BASIS.  ALTERNATIVE GW-F ALSO REQUIRES A FOUR MONTH DELIVERY
TIME FOR THE NECESSARY EQUIPMENT.  IN ADDITION, BEFORE ALTERNATIVE GW-F COULD BE IMPLEMENTED, THE CURRENT
GROUND WATER TREATMENT SYSTEM WOULD HAVE TO BE DECOMMISSIONED.  ALTERNATIVE GW-F MAY BE INCONSISTENT WITH THE
OBLIGATIONS OF THE STATE COURT JUDGEMENT.  FOR ALL THESE REASONS, ALTERNATIVE GW-F IS CONSIDERED TO BE
TECHNICALLY AND ADMINISTRATIVELY DIFFICULT.



COST

A COMPARISON OF CAPITAL, OPERATION AND MAINTENANCE (O & M), AND PRESENT WORTH COSTS FOR IMPLEMENTING THE
VARIOUS GROUND WATER ALTERNATIVES AT THE SITE ARE PRESENTED BELOW.

                                                              PRESENT
   ALTERNATIVE             CAPITAL         O & M               WORTH
   NO-ACTION:              $ 5,000        $ 25,000            $ 410,000
   (INSTITUTIONAL CONTROLS AND MONITORING)

   GW-B                    $ 0            $ 108,000           $ 1,400,000

   GW-C     OPTION 1       $ 34,000       $ 0                 $ 34,000
            OPTION 2       $ 28,000       $ 2,900             $ 66,000

   GW-D                    $ 18,000       $ 1,500             $ 38,000

   GW-E                    $ 0            $ 3,200             $ 42,000

   GW-F                    $ 670,00       $ 232,000           $ 3,700,000

   GW-G                    $ 700,000      $ 123,000           $ 2,200,000

   NOTES: PRESENT WORTH COSTS ASSUME A 5 PERCENT INTEREST RATE. LISTED O & M COSTS ARE ANNUAL COSTS.

THE COSTS PRESENTED ARE COMPILED FOR EACH INDIVIDUAL ALTERNATIVE ONLY AND DO NOT INCLUDE COSTS FOR ANY OTHER
ALTERNATIVE WHICH MUST ALSO BE USED IN CONJUNCTION.  FOR INSTANCE ALTERNATIVE GW-E REQUIRES THAT THE  PURGE
WELL SYSTEM BE OPERATING, SUCH AS GW-B; HOWEVER, THE COSTS SHOWN ARE ONLY FOR IMPLEMENTING GW-E, THEY DO NOT
INCLUDE PURGE WELL OPERATION.

STATE ACCEPTANCE

THE RESPONSE OF MDNR HAS BEEN DISCUSSED IN THE SECTION DESCRIBING THE SELECTED REMEDY.

COMMUNITY ACCEPTANCE

COMMUNITY ACCEPTANCE IS ASSESSED IN THE ATTACHED RESPONSIVENESS SUMMARY. THE RESPONSIVENESS SUMMARY PROVIDES:
1) A THOROUGH REVIEW OF THE PUBLIC COMMENTS RECEIVED ON THE RI/FS AND PROPOSED PLAN; AND 2) USEPA'S RESPONSES
TO THE COMMENTS RECEIVED.

SOIL

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

IN ANALYZING THE VARIOUS ALTERNATIVES FOR THEIR ABILITY TO MEET THE OVERALL PROTECTIVENESS CRITERION, USEPA
LOOKED TO TWO AREAS OF CONCERN: 1) THE DEGREE TO WHICH THEY WOULD MINIMIZE OR ELIMINATE A DIRECT CONTACT
THREAT TO CONTAMINATED SOILS, AND 2) THE DEGREE TO WHICH THEY WOULD PROTECT GROUND WATER FROM THE LEACHING OF
SOIL CONTAMINANTS.

THE NO-ACTION ALTERNATIVE FOR SOIL REMEDIATION WOULD NOT CONTROLEXPOSURE TO THE CONTAMINATED SOIL AND WOULD
ALLOW FOR CONTINUED MIGRATION OF CONTAMINANTS FROM THE SOIL INTO GROUND WATER.  THE NO ACTION ALTERNATIVE
WOULD THEREFORE NOT BE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.  ALTERNATIVE S-E REDUCES THE CHANCES
OF DIRECT HUMAN CONTACT BUT DOES NOT AFFECT MIGRATION OF CONTAMINANTS TO THE GROUND   WATER.  THEREFORE, IT
IS NOT PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT BY ITSELF.  SINCE THE NO ACTION ALTERNATIVE AND
ALTERNATIVE S-E DO NOT PROVIDE ADEQUATE PROTECTION TO HUMAN HEALTH AND THE ENVIRONMENT, THEY ARE NOT
AVAILABLE FOR SELECTION AND WILL NOT BE DISCUSSED THROUGHOUT THE REMAINDER OF THIS ANALYSIS.



ALTERNATIVES S-A, S-B, AND S-C ARE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT BECAUSE THEY REDUCE THE
MIGRATION OF CONTAMINANTS FROM THE SOIL TO GROUND WATER.  THESE ALTERNATIVES ALSO INCLUDE A SOIL CAP IN THE
AREAS WHERE SOIL VAPOR EXTRACTION TAKES PLACE.  THE SOIL CAP WILL REDUCE THE RISK OF DIRECT HUMAN CONTACT. 
ALTERNATIVE S-D IS ALSO POTENTIALLY PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.  ALTERNATIVE S-D WOULD
REDUCE DIRECT HUMAN CONTACT RISKS AND WOULD REDUCE, BUT NOT PREVENT, THE POTENTIAL FOR THE MIGRATION OF
CONTAMINANTS FROM SOILS INTO GROUND WATER.  ALTERNATIVE S-F IS A COMBINATION OF ALTERNATIVES S-D AND S-E.
ALTERNATIVE S-F WILL PROVIDE ADEQUATE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT BY REDUCING DIRECT
CONTACT THREATS AND BY REDUCING, BUT NOT PREVENTING, THE MIGRATION OF CONTAMINANTS INTO THE GROUND WATER.
ALTERNATIVE S-G IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT BECAUSE IT REQUIRES THE REMOVAL OF
CONTAMINATED SOIL WHICH WOULD ELIMINATE THE RISK OF CONTAMINANT MIGRATION TO GROUND WATER.  THE RISK OF HUMAN
EXPOSURE WOULD ALSO BE ELIMINATED.

COMPLIANCE WITH ARARS

THE MAJOR SOIL ARAR FOR THE CHEM CENTRAL SITE IS MICHIGAN ACT 307.  MDNR HAS ISSUED RULES TO IMPLEMENT ACT
307.  THESE RULES ESTABLISH CRITERIA FOR THREE ACCEPTABLE CLEANUP TYPES.  UNDER THE RULES, A TYPE A CLEANUP
GENERALLY ACHIEVES BACKGROUND OR NONDETECTABLE LEVELS.  THE TYPE B CLEANUP ACHIEVES LEVELS REQUIRED: TO
PROTECT GROUND WATER FROM THE MIGRATION OF CONTAMINANTS FROM THE SOIL INTO THE GROUND WATER; TO PROTECT
AGAINST UNACCEPTABLE HUMAN HEALTH RISKS DUE TO DIRECT CONTACT; AND, TO PROTECT SURFACE WATER QUALITY.  A TYPE
C SOIL CLEANUP IS BASED UPON A SITE-SPECIFIC RISK ASSESSMENT, THAT CONSIDERS SPECIFIC CRITERIA. THE CLEAN-UP
STANDARDS FOR SOILS AT THE CHEM CENTRAL SITE ARE CONSISTENT WITH MICHIGAN ACT 307 REQUIREMENTS.

ALTERNATIVES S-A, S-B, S-C AND S-G ARE CAPABLE OF COMPLYING WITH A TYPE B MICHIGAN ACT 307 CLEANUP. 
ALTERNATIVES S-D AND S-F MAY NOT COMPLY WITH A TYPE C MICHIGAN ACT 307 CLEANUP, WHICH IS THE LEAST STRINGENT
TYPE OF CLEANUP CONTEMPLATED UNDER THIS STATUTE.  THE STATE OF MICHIGAN HAS INDICATED THAT ALTERNATIVES S-D
AND S-F AS PRESENTED IN THE FS WOULD NOT COMPLY WITH ACT 307, BASED UPON THE SPECIFIC CRITERIA USED FOR
EVALUATING A TYPE C CLEANUP.

THE MAJOR AIR ARARS INCLUDE MICHIGAN'S 1965 PUBLIC ACT 348, AS AMENDED, AND THE FEDERAL CLEAN AIR ACT.  ALL
SOIL ALTERNATIVES WILL COMPLY WITH THESE ARARS.

LONG-TERM EFFECTIVENESS AND PERMANENCE

ALTERNATIVES S-A, S-B, S-C AND S-G WILL ALL RESULT IN A LOW LONG-TERM RISK ONCE THE TREATMENT OR SOIL REMOVAL
IS COMPLETED.  EACH MAY LEAVE SOME RESIDUAL SOIL CONTAMINATION BUT AT LEVELS WHICH WOULD STILL BE  
PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.  ALTERNATIVE S-D WILL REDUCE THE CHANCE OF DIRECT HUMAN
CONTACT AS LONG AS THE CAP IS MAINTAINED.  SINCE THE CAP ONLY COVERS, AND NOT REMOVES, THE CONTAMINATION, IT
LEAVES A MODERATE LONG-TERM RISK TO HUMAN HEALTH AND THE ENVIRONMENT.  ALTERNATIVE S-F POSES A MODERATE
LONG-TERM RISK SINCE FENCING THE CAPPED SOIL AREAS WILL REDUCE ACCESS AND THEREFORE REQUIRES LESS MAINTENANCE
OF THE CAP.  THE EFFECTIVENESS OF ALTERNATIVES S-D AND S-F OVER THE LONG-TERM CAN BE DIMINISHED FROM FROST
HEAVE AND DESICCATION.

SHORT-TERM EFFECTIVENESS

ALTERNATIVES S-A AND S-C MAY RESULT IN INCREASED SHORT-TERM RISKS TO THE COMMUNITY FROM AIR EMISSIONS. 
HOWEVER, A CARBON ADSORPTION SYSTEM CAN BE USED TO MINIMIZE THESE EMISSIONS.  EXPOSURE THROUGH DERMAL CONTACT
AND INHALATION BY WORKERS IN AND AROUND THE CONSTRUCTION AREA MAY OCCUR DURING THE INSTALLATION OF THE VAPOR
EXTRACTION SYSTEM.  PROPER PROTECTIVE CLOTHING WILL MINIMIZE THE RISK TO WORKERS IN THESE AREAS   INVOLVED
WITH THESE HAZARDS.  ALTERNATIVE S-B MAY RESULT IN THE SAME SHORT TERM RISKS AS ALTERNATIVE S-A.  IN
ADDITION, FLUSHING FLUID COULD BE DISCHARGED TO GROUND WATER IF PUMP FAILURE OCCURS, OR IF AN INADEQUATE
GRADIENT IS PRODUCED IN THE PURGE WELLS.  ALTERNATIVES S-D AND S-F MAY POSE A RISK TO RESIDENTS AND WORKERS
BECAUSE DURING THE CONSTRUCTION OF A CAP VOLATILES OR PARTICULATES CAN BE RELEASED FROM THE SOIL. 
ALTERNATIVE S-G COULD RESULT IN A RISK TO WORKERS IN THE AREA OF SOIL REMOVAL AS WELL AS THE COMMUNITY FROM
VAPORS RELEASED FROM THE SOILS DURING EXCAVATION, LOADING, TRANSPORTATION, AND DISPOSAL.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT



ALTERNATIVES S-A, S-B AND S-C TREAT THE CONTAMINATED SOILS THEREBY RESULTING IN A REDUCTION OF THE TOXICITY,
MOBILITY AND VOLUME OF CONTAMINANTS.  ANY RESIDUAL CONTAMINATION WOULD BE BELOW ACCEPTABLE   RISK-BASED
LEVELS FOR THESE ALTERNATIVES.  ALTERNATIVES S-D AND S-F DO NOT INVOLVE A TREATMENT COMPONENT AND THEREFORE
DO NOT REDUCE THE TOXICITY, MOBILITY, OR VOLUME OF THE CONTAMINATED SOIL THROUGH TREATMENT.  ALTERNATIVE S-G
REMOVES THE CONTAMINATED SOIL FROM THE SITE BUT DOES NOT REDUCE TOXICITY, MOBILITY, OR VOLUME OF THE
CONTAMINANTS IF TREATMENT IS NOT REQUIRED PRIOR TO DISPOSAL AT THE OFF-SITE FACILITY.

TECHNICAL AND ADMINISTRATIVE DIFFICULTY

ALTERNATIVES S-A, S-B, AND S-C WOULD ALL REQUIRE PILOT STUDIES TO MAXIMIZE THE EFFICIENCY OF EACH SYSTEM. 
ALTERNATIVES S-B AND S-C WOULD ALSO REQUIRE THE REMOVAL OF A RAILROAD LINE RUNNING ONTO CHEM CENTRAL'S  
PROPERTY.  REMOVAL OF THIS RAILROAD LINE WOULD INTERRUPT THE COMPANY'S BUSINESS FOR A SHORT PERIOD OF TIME. 
ALTERNATIVES S-D AND S-F ARE STRAIGHTFORWARD AND REQUIRE LITTLE TECHNICAL EXPERTISE.  HOWEVER, IMPLEMENTATION
OF THESE ALTERNATIVES MAY REQUIRE ZONING VARIANCES. ALTERNATIVE S-G WOULD REQUIRE THE REMOVAL OF THE RAILROAD
LINE ON CHEM CENTRAL'S PROPERTY AND WOULD ALSO REQUIRE SHEET PILING ALONG THE BUILDING AND THE MAIN RAIL
LINE.  ADMINISTRATIVE DIFFICULTIES MAY BE ENCOUNTERED IN IDENTIFYING A LANDFILL WILLING TO ACCEPT THE
CONTAMINATED SOIL FOR DISPOSAL UNDER ALTERNATIVE S-G.

COST

A COMPARISON OF THE CAPITAL, OPERATION AND MAINTENANCE (O & M), AND PRESENT WORTH COSTS FOR IMPLEMENTING THE
VARIOUS SOIL ALTERNATIVES AT THE SITE IS PRESENTED BELOW.

                                                              PRESENT
   ALTERNATIVE        CAPITAL              O & M               WORTH

   S-A                $ 73,000            $ 38,100            $ 182,000

   S-B                $ 240,000   (YR.1-3) $33,900            $ 450,000
                                  (YR.4-7) $40,500
   S-C                $ 250,000   (YR.1-3) $33,900            $ 620,000
                                  (YR.4-7) $75,500

   S-D                $ 3,800             $ 3,100             $ 54,000

   S-E                $ 5,500             $ 1,600             $ 31,000

   S-F                $ 9,300             $ 4,700             $ 85,000

   S-G (TYPE II LDFL) $ 560,000           $ 0                 $ 560,000
       (HAZ WASTE)    $ 13,000,000        $ 0                 $ 13,000,000

       NOTES: PRESENT WORTH COSTS ASSUME A 5 PERCENT INTEREST RATE.
              LISTED O & M COSTS ARE ANNUAL AMOUNTS.

STATE ACCEPTANCE

THE RESPONSE OF MDNR HAS BEEN DISCUSSED IN THE SECTION DESCRIBING THE SELECTED REMEDY.

COMMUNITY ACCEPTANCE

COMMUNITY ACCEPTANCE IS ASSESSED IN THE ATTACHED RESPONSIVENESS SUMMARY. THE RESPONSIVENESS SUMMARY PROVIDES:
1) A THOROUGH REVIEW OF THE PUBLIC COMMENTS RECEIVED ON THE RI/FS AND PROPOSED PLAN; AND 2) USEPA'S AND
MDNR'S RESPONSES TO THE COMMENTS RECEIVED.

#SR
THE SELECTED REMEDY



THE SELECTED REMEDY FOR GROUND WATER IS A COMBINATION OF ALTERNATIVES EVALUATED FOR THE CHEM CENTRAL SITE. 
THESE INCLUDE: ALTERNATIVES GW-B, CONTINUE CURRENT REMEDIAL ACTIONS; GW-C, EXPANSION OF THE CURRENT GROUND 
WATER COLLECTION SYSTEM OFF-PROPERTY; GW-D, EXPANSION OF THE CURRENT SYSTEM ON-PROPERTY; AND GW-E, COLLECTION
OF FLOATABLE OILS FROM THE PURGE WELLS.  THE SELECTED REMEDY FOR SOIL ON AND OFF THE CHEM CENTRAL PROPERTY IS
ALTERNATIVE S-A, SOIL VAPOR EXTRACTION.

THE MAJOR COMPONENTS OF THE SELECTED REMEDY ARE ILLUSTRATED IN FIGURE 4 AND INCLUDE:

            *    CONTINUE OPERATION AND MAINTENANCE OF THE CURRENT
                 GROUND WATER COLLECTION AND TREATMENT SYSTEM.

            *    INSTALL, OPERATE AND MAINTAIN AN EXPANSION OF THE CURRENT
                 OFF-PROPERTY GROUND WATER COLLECTION SYSTEM, EITHER BY
                 EXTENDING THE INTERCEPTOR TRENCH OR INSTALLING ADDITIONAL
                 PURGE WELLS.

            *    INSTALL, OPERATE AND MAINTAIN A PURGE WELL AT THE DEEP
                 LOCATION OF CONTAMINATED GROUND WATER IDENTIFIED IN THE RI.

            *    COLLECT OIL IN THE PURGE WELLS AND DISPOSE OF THE OIL AT
                 AN OFF-SITE FACILITY IN ACCORDANCE WITH APPLICABLE FEDERAL
                 AND STATE REGULATIONS

            *    INSTALL, OPERATE AND MAINTAIN A SOIL VAPOR EXTRACTION
                 SYSTEM FOR SOILS ON-PROPERTY AS WELL AS TWO OFF-PROPERTY
                 LOCATIONS JUST NORTH OF THE CHEM CENTRAL PROPERTY.

            *    INSTITUTIONAL CONTROLS SUCH AS DEED RESTRICTIONS TO
                 PROHIBIT THE INSTALLATION OF WATER WELLS IN THE SITE AREA
                 AND ANY FUTURE DEVELOPMENT THAT MIGHT DISTURB CONTAMINATED
                 SOILS, WILL BE SOUGHT.

            *    IMPLEMENT A GROUND WATER MONITORING PROGRAM CAPABLE OF
                 DEMONSTRATING THE EFFECTIVENESS OF THE GROUND WATER
                 CAPTURE SYSTEM.

EXPANSION OF CURRENT GROUND WATER COLLECTION SYSTEM OFF-PROPERTY

THIS REMEDY INVOLVES THE EXPANSION OF THE CURRENT GROUND WATER COLLECTION SYSTEM NORTH OF 28TH STREET TO
CAPTURE GROUND WATER CURRENTLY BYPASSING THE COLLECTION SYSTEM.  THE CURRENT GROUND WATER COLLECTION   SYSTEM
INCLUDES THE FOLLOWING:

            *    COLLECTING GROUND WATER VIA PURGE WELLS AND AN INTERCEPTOR TRENCH,

            *    TRANSPORTING THE COLLECTED, UNTREATED GROUND WATER THROUGH
                 A FORCE MAIN TO A TREATMENT SYSTEM,

            *    SKIMMING OFF ANY FLOATING LAYER IN AN OIL-WATER SEPARATOR,

            *    TREATING THE COLLECTED GROUND WATER ON-SITE VIA AIR STRIPPING,

            *    TRANSPORTING THE TREATED GROUND WATER THROUGH A FORCE MAIN
                 TO THE DISCHARGE POINT,

            *    DISCHARGING THE TREATED GROUND WATER TO THE CITY OF
                 WYOMING POTW, AND



            *    TREATING AIR EMISSIONS FROM THE AIR STRIPPER USING A VAPOR
                 PHASE CARBON ADSORPTION SYSTEM.

TO COLLECT THE PORTION OF THE GROUND WATER PLUME CURRENTLY BYPASSING THE INTERCEPTOR TRENCH NORTH OF 28TH
STREET, ONE OF THE FOLLOWING OPTIONS WILL NEED TO BE IMPLEMENTED.

OPTION 1

AN INTERCEPTOR TRENCH WOULD BE CONSTRUCTED EAST OR NORTH OF THE LIFT STATION AS SHOWN IN FIGURE 4.  THE
INTERCEPTOR TRENCH WOULD CONSIST OF A PERFORATED PIPE IMBEDDED IN GRAVEL.  THIS PASSIVE SYSTEM WOULD BE
PLACED BELOW THE WATER TABLE (APPROXIMATELY 10 FEET) SO THAT GROUND WATER WILL INFILTRATE INTO IT.  THE PIPE
WOULD SLOPE SO THAT THE INFILTRATING GROUND WATER WOULD FLOW BY GRAVITY TO THE LIFT STATION.  ANY DEWATERING
REQUIRED DURING CONSTRUCTION WOULD BE DISCHARGED TO THE LIFT STATION.

OPTION 2

TWO PURGE WELLS WOULD BE CONSTRUCTED TO AN APPROXIMATE DEPTH OF TEN FEET.  APPROXIMATE LOCATIONS ARE SHOWN IN
FIGURE 4.  THE GROUND WATER WOULD BE PUMPED FROM THE WELLS AND TRANSMISSION PIPING WOULD CONVEY THE   WATER
TO THE LIFT STATION.

FOR EITHER OPTION THE GROUND WATER COLLECTION RATE IS ESTIMATED AT 5 GPM.  THIS ESTIMATE IS BASED ON THE
CURRENT UNDERDRAIN SYSTEM'S COLLECTION RATE AND AQUIFER CHARACTERISTICS.  THE COLLECTED GROUND WATER WILL BE
TRANSFERRED FROM THE LIFT STATION TO A TREATMENT SYSTEM THROUGH THE TRANSMISSION PIPING.  THE GROUND WATER
WILL BE TREATED AS OUTLINED ABOVE IN THE DESCRIPTION OF THE CURRENT COLLECTION/TREATMENT SYSTEM.

A FINAL DECISION ON THE OPTION TO BE IMPLEMENTED WILL BE MADE DURING THE REMEDIAL DESIGN PHASE BASED ON A
COMPARISON OF THE EFFECTIVENESS OF THE TWO OPTIONS.

EXPANSION OF GROUND WATER COLLECTION SYSTEM ON-PROPERTY

THE GROUND WATER COLLECTION SYSTEM WILL BE EXPANDED ON THE CHEM CENTRAL PROPERTY BY ADDING A PURGE WELL TO
CAPTURE ON-PROPERTY GROUND WATER IN THE SAND/GRAVEL LENS AT SCH-2 NEAR THE NORTHWEST CORNER OF THE PROPERTY
(SEE FIGURE 4).  A WELL WILL BE PLACED TO AN APPROXIMATE DEPTH OF 45 FEET.  TRANSMISSION PIPING WILL BE
INSTALLED TO CONVEY THE GROUND WATER TO A TREATMENT SYSTEM.

THE COLLECTION RATE OF GROUND WATER IS ESTIMATED AT 1 GPM.  THIS ESTIMATE IS BASED ON THE HYDROGEOLOGICAL
CHARACTERISTICS OF THE AQUIFER. THE GROUND WATER WILL BE TREATED AS OUTLINED IN THE DESCRIPTION OF THE  
CURRENT COLLECTION/TREATMENT SYSTEM UNDER "EXPANSION OF CURRENT GROUND WATER COLLECTION OFF-PROPERTY".

COLLECTION AND OFF-SITE DISPOSAL OF FLOATABLE OILS

THE THIN FILM OF FLOATABLE OILS PRESENT IN THE PURGE WELLS WILL BE REMOVED BY MANUAL BAILING.  THE COLLECTED
OIL WILL BE DISPOSED OF OFF-SITE IN ACCORDANCE WITH APPLICABLE FEDERAL AND STATE REGULATIONS. A  
CONSERVATIVE ESTIMATE OF THE AMOUNT OF OIL COLLECTED IS 1 GALLON PER RECOVERY EVENT, WITH TWO EVENTS PER
YEAR.  ALONG WITH THE OIL, APPROXIMATELY 9 GALLONS OF WATER WILL ALSO BE COLLECTED.

IN-SITU TREATMENT OF SOILS VIA SOIL VAPOR EXTRACTION

A SOIL VAPOR EXTRACTION SYSTEM WILL BE INSTALLED, OPERATED AND MAINTAINED FOR ON-PROPERTY AND OFF-PROPERTY
SOILS IMPACTED BY ORGANIC CHEMICALS.  VENTING WELLS WILL BE SPACED APPROXIMATELY 75 FEET APART. THE ACTUAL
NUMBER OF WELLS AND THE EXACT SPACING NEEDED TO EFFECTIVELY COVER THE AREA OF CONCERN WILL BE DETERMINED
DURING THE REMEDIAL DESIGN. BASED ON SOIL CHARACTERISTICS, A CONSERVATIVE ESTIMATE FOR THE YIELD AT EACH WELL
IS APPROXIMATELY 20 CUBIC FEET OF AIR PER MINUTE (CFM).  THIS FLOW RATE WILL DETERMINE THE SIZE OF THE BLOWER
REQUIRED TO CREATE A VACUUM OF APPROXIMATELY 5 PSI.  THE ESTIMATED EMISSION OF VOCS IN THE   AIR STREAM
GENERATED DURING THIS OPERATION IS 0.4 LB/HR.  AIR CONTROLS CONSISTING OF A VAPOR PHASE CARBON ADSORPTION
SYSTEM WILL BE REQUIRED FOR TREATMENT OF AIR EMISSIONS.  THE EXTRACTED SOIL VAPOR WILL BE   CONVEYED TO THE
AIR TREATMENT SYSTEM THROUGH BURIED DUCTING.  A COVER OF



SUITABLE MATERIAL WILL BE PLACED OVER THE CURRENTLY EXPOSED AREAS TO BE VAPOR EXTRACTED.

THE SOIL VAPOR EXTRACTION SYSTEM IS EXPECTED TO REDUCE THE CONTAMINANT LEVELS IN SOIL TO BELOW THE SOIL
CLEANUP STANDARDS FOR THE SITE. HOWEVER, SOME SEMI-VOLATILE COMPOUNDS MAY BE MORE DIFFICULT TO VAPOR EXTRACT. 
IT IS ESTIMATED THAT 80 PERCENT OF SEMI-VOLATILE COMPOUNDS WILL BE REMOVED USING SOIL VAPOR EXTRACTION.  IF,
FOLLOWING A TREATABILITY STUDY OR THROUGH ADDITIONAL SOIL TESTING DURING THE OPERATION OF THE SOIL VAPOR
EXTRACTION SYSTEM, IT IS DETERMINED THAT THE SYSTEM IS UNABLE TO REDUCE THE SEMI-VOLATILE COMPOUNDS TO BELOW
THE SOIL CLEANUP STANDARDS, ADDITIONAL TREATMENT METHODS IN ORDER TO REDUCE THE COMPOUNDS TO BELOW THE SOIL
CLEANUP STANDARDS WILL BE EVALUATED AND IMPLEMENTED TO SUPPLEMENT THE VAPOR EXTRACTION SYSTEM.  THIS MAY
INCLUDE SOIL FLUSHING OR BIORECLAMATION AS DESCRIBED UNDER ALTERNATIVES S-B AND S-C.

CLEANUP STANDARDS

IN THE SUPERFUND PROCESS, CLEAN-UP REMEDIES ARE SELECTED THAT REDUCE THE THREAT FROM CARCINOGENIC
CONTAMINANTS AT SITES SUCH THAT THE EXCESS RISK FROM ANY MEDIUM (I.E., SOIL OR GROUND WATER) TO AN INDIVIDUAL
EXPOSED OVER A LIFETIME GENERALLY FALLS WITHIN A RISK RANGE FROM (10-4) TO (10-6).  USEPA'S PREFERENCE IS TO
SELECT REMEDIES THAT ARE AT THE MORE PROTECTIVE END OF THE RISK RANGE.  THEREFORE, WHEN DEVELOPING ITS
REMEDIATION GOALS (CLEAN-UP STANDARDS), USEPA DETERMINED THAT A RISK OF (10-6) WAS NECESSARY IN ORDER TO BE
FULLY PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.

THE CLEAN-UP STANDARDS FOR THE CHEM CENTRAL SITE ARE LISTED IN TABLE 7A & 7B.  THE CLEAN-UP STANDARDS FOR
GROUND WATER HAVE BEEN ESTABLISHED AT THE (10-6) LEVEL FOR EACH CARCINOGENIC CONTAMINANT AND AT THE HUMAN
LIFE CYCLE SAFE CONCENTRATION (HLSC) FOR EACH NONCARCINOGENIC CONTAMINANT. THE CLEAN-UP STANDARDS FOR SOIL
HAVE BEEN ESTABLISHED BASED ON DIRECT CONTACT AT THE (10-6) LEVEL FOR EACH CARCINOGENIC CONTAMINANT AND AT
THE HLSC FOR EACH NONCARCINOGENIC CONTAMINANT.  IN ADDITION, A SOIL CLEAN-UP OBJECTIVE HAS BEEN ESTABLISHED
TO PROTECT GROUND WATER FROM THE LEACHING OF SOIL CONTAMINANTS INTO THE GROUND WATER.  IN ORDER TO
DEMONSTRATE COMPLIANCE WITH THIS OBJECTIVE, THE CONTAMINANT LEVELS IN THE ON AND OFF-PROPERTY SOILS MUST BE
REDUCED TO LESS THAN TWENTY (20) TIMES THE GROUND WATER CLEAN-UP STANDARD FOR EACH CHEMICAL (SEE TABLE 7A &
7B), OR LEACH TESTS (TCLP) PERFORMED ON THE SOILS MUST PRODUCE LEACHATE WITH CONTAMINANT LEVELS BELOW THE
GROUND WATER CLEAN-UP LEVELS, OR THE RESULTS OF OTHER TEST METHODS (OTHER THAN TCLP) THAT ACCURATELY SIMULATE
CONDITIONS AT THE SITE MUST BE EMPLOYED TO DEMONSTRATE THAT CONTAMINANTS ARE NOT LEACHING INTO THE GROUND
WATER ABOVE THE GROUND WATER CLEAN-UP STANDARDS.

POINTS OF COMPLIANCE

COMPLIANCE POINTS TO BE MEASURED DURING THE COURSE OF GROUND WATER REMEDIATION, TO DETERMINE THE PROGRESS
TOWARDS THE ATTAINMENT OF GROUND WATER CLEAN-UP STANDARDS, INCLUDE THE TREATMENT SYSTEM EFFLUENT AND
MONITORING WELL ANALYSES.  THE AREA OF ATTAINMENT FOR GROUND WATER CONTAMINATION EXTENDS THROUGHOUT THE PLUME
IN THE AQUIFER UNDERLYING THE CHEM CENTRAL SITE.

THE COMPLIANCE POINTS FOR SOIL REMEDIATION INCLUDE ALL SOILS ON THE CHEM CENTRAL PROPERTY AND THE SOILS
IMMEDIATELY NORTH OF THE CHEM CENTRAL PROPERTY.  THE AREA OF ATTAINMENT FOR SOIL CONTAMINATION EXTENDS  
THROUGHOUT THE SOIL COLUMN.

IMPLEMENTATION TIME AND COSTS

THE SELECTED GROUND WATER REMEDY WILL TAKE APPROXIMATELY 10 YEARS BEFORE CLEAN-UP OBJECTIVES ARE MET.  THE
SOIL REMEDY WILL TAKE AN ESTIMATED 3 YEARS BEFORE CLEAN-UP OBJECTIVES ARE MET.

THE CURRENT COST ESTIMATE FOR THE SELECTED REMEDY IS APPROXIMATELY $2,099,000 OR $2,131,000 (REFLECTS PRESENT
WORTH COSTS) DEPENDING ON WHETHER AN EXTENSION TO THE INTERCEPTOR TRENCH IS CONSTRUCTED OR TWO NEW
PURGE WELLS ARE ADDED TO THE CURRENT COLLECTION AND TREATMENT SYSTEM FOR GROUND WATER.  A BREAK DOWN OF THE
COSTS ASSOCIATED WITH THE SELECTED REMEDY IS AS FOLLOWS:

CONTINUED OPERATION OF CURRENT GROUND WATER COLLECTION SYSTEM

   CAPITAL COST       $0



   O & M (ANNUAL)     $108,000
   PRESENT WORTH      $1,400,000

EXPANSION OF CURRENT GROUND WATER COLLECTION SYSTEM OFF-PROPERTY

   OPTION 1 (INTERCEPTOR TRENCH)

   CAPITAL COST       $34,000
   O & M (ANNUAL)     $0
   PRESENT WORTH      $34,000

OPTION 2 (PURGE WELLS)

   CAPITAL COST       $28,000
   O & M (ANNUAL)     $2,900
   PRESENT WORTH      $66,000

EXPANSION OF CURRENT GROUND WATER COLLECTION SYSTEM ON-PROPERTY

   CAPITAL COST       $18,000
   O & M (ANNUAL)     $1,500
   PRESENT WORTH      $38,000

SOIL VAPOR EXTRACTION

   CAPITAL COST       $72,000
   O & M (ANNUAL)     $35,500
   PRESENT WORTH      $175,000

MONITORING AND INSTITUTIONAL CONTROLS (30 YEARS)

   CAPITAL COST       $5,000
   O & M (ANNUAL)     $25,000
   PRESENT WORTH      $410,000

#SD
STATUTORY DETERMINATIONS

UNDER ITS LEGAL AUTHORITIES, USEPA'S PRIMARY RESPONSIBILITY AT SUPERFUND SITES IS TO UNDERTAKE REMEDIAL
ACTIONS THAT ACHIEVE ADEQUATE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  IN ADDITION, SECTION 121 OF
CERCLA ESTABLISHES SEVERAL OTHER STATUTORY REQUIREMENTS AND PREFERENCES.  THESE SPECIFY THAT WHEN COMPLETE,
THE SELECTED REMEDIAL ACTION MUST COMPLY WITH APPLICABLE OR RELEVANT AND APPROPRIATE ENVIRONMENTAL STANDARDS
ESTABLISHED UNDER FEDERAL AND STATE ENVIRONMENTAL LAWS UNLESS A STATUTORY WAIVER IS JUSTIFIED.  THE SELECTED
REMEDY MUST ALSO BE COST-EFFECTIVE AND UTILIZE PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES TO
THE MAXIMUM EXTENT PRACTICABLE.  FINALLY, THE STATUTE INCLUDES A PREFERENCE FOR REMEDIES THAT EMPLOY
TREATMENT THAT PERMANENTLY AND SIGNIFICANTLY REDUCE THE VOLUME, TOXICITY, OR MOBILITY OF HAZARDOUS WASTES AS
THEIR PRINCIPAL ELEMENT.  THE FOLLOWING SECTIONS DISCUSS HOW THE SELECTED REMEDY MEETS THESE STATUTORY
REQUIREMENTS.

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE SELECTED REMEDY PROTECTS HUMAN HEALTH AND THE ENVIRONMENT THROUGH TREATMENT OF GROUND WATER AND SOILS
IMPACTED BY ORGANIC CHEMICALS AT THE CHEM CENTRAL PLANT.  INSTITUTIONAL CONTROLS WILL ALSO BE IMPLEMENTED TO
PROTECT HUMAN HEALTH AND THE ENVIRONMENT.

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT WILL BE ACHIEVED BY CONTINUING OPERATION OF THE



CURRENT GROUND WATER COLLECTION AND TREATMENT SYSTEM; EXPANDING THE CURRENT COLLECTION/TREATMENT SYSTEM TO 
INTERCEPT AND RECOVER ALL OF THE GROUND WATER CONTAMINANT PLUME, INCLUDING THE CONTAMINANTS PRESENT IN A
DEEPER SAND AND GRAVEL LENS FOR TREATMENT; AND IMPLEMENTING A SOIL VAPOR EXTRACTION SYSTEM FOR SOILS ON   AND
OFF THE CHEM CENTRAL PROPERTY.

IMPLEMENTATION OF THE GROUND WATER COMPONENT OF THE SELECTED REMEDY WILL REDUCE THE RISKS IDENTIFIED FOR THAT
MEDIA.  ALL GROUND WATER CONTAMINATED ABOVE CLEAN-UP LEVELS WITHIN THE CONTAMINANT PLUME WILL BE CAPTURED,
PREVENTING THE UNCONTROLLED DISCHARGE OF CONTAMINANTS TO COLE DRAIN.  IN ADDITION, THE CONTAMINANTS PRESENT
IN GROUND WATER WILL BE TREATED BY AN AIR STRIPPER.  AIR EMISSIONS OFF THE AIR STRIPPER WILL ALSO BE
CONTROLLED.

SOIL VAPOR EXTRACTION WILL TREAT SOIL CONTAMINATION, THEREBY SIGNIFICANTLY REDUCING THE MIGRATION POTENTIAL
FOR CONTAMINANTS TO MOVE FROM SOIL TO GROUND WATER AND BY REDUCING THE DIRECT CONTACT RISKS AT   THE SITE. 
ALTHOUGH CONTAMINANTS ARE TRANSFERRED FROM SOIL TO AIR THROUGH SOIL VAPOR EXTRACTION, AIR EMISSIONS FROM THE
SOIL VAPOR WILL BE CONTROLLED VIA CARBON ADSORPTION.

THE SELECTED REMEDY DOES NOT POSE ANY SHORT-TERM THREATS THAT CANNOT BE READILY CONTROLLED, AND NO ADVERSE
CROSS-MEDIA IMPACTS ARE EXPECTED FROM ITS IMPLEMENTATION.

COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

THE SELECTED REMEDY WILL COMPLY WITH ALL APPLICABLE OR RELEVANT AND APPROPRIATE CHEMICAL, ACTION, AND
LOCATION-SPECIFIC REQUIREMENTS (ARARS).  THE ARARS FOR THE SELECTED REMEDY AT THE CHEM CENTRAL SITE ARE  
PRESENTED BELOW.

ACTION-SPECIFIC ARARS:

ACTION-SPECIFIC ARARS ARE REQUIREMENTS THAT DEFINE ACCEPTABLE TREATMENT AND DISPOSAL PROCEDURES FOR HAZARDOUS
SUBSTANCES.

FEDERAL ARARS

            *    RESOURCE CONSERVATION AND RECOVERY ACT, SUBTITLE C (RCRA)
                 ADDRESSES THE PROPER HANDLING TREATMENT, STORAGE AND
                 DISPOSAL OF HAZARDOUS WASTES.  THESE REQUIREMENTS MAY BE
                 ARARS FOR THE CHEM CENTRAL SITE DUE TO THE FACT THAT THE
                 OIL REMOVED FROM THE PURGE WELLS AND THE TREATMENT
                 RESIDUALS GENERATED FROM THE AIR STRIPPER AND SOIL VAPOR
                 EXTRACTION SYSTEM MAY BE RCRA CHARACTERISTIC WASTES.

                 40 CFR 262: REGULATIONS FOR HAZARDOUS WASTE GENERATORS.
                 THIS IS AN ARAR IF SITE MATERIALS (I.E., TREATMENT
                 RESIDUALS, OILS) ARE SHIPPED OFF-SITE TO FOR TREATMENT,
                 STORAGE OR DISPOSAL.

                 40 CFR 263: DEPARTMENT OF TRANSPORTATION (DOT) HAZARDOUS
                 MATERIALS TRANSPORTATION ACT,42 USC 1801.  THIS IS AN ARAR
                 FOR ANY SHIPMENT OF HAZARDOUS MATERIALS.

                 40 CFR 264, SUBPART D: CONTINGENCY PLAN AND EMERGENCY
                 PROCEDURES.  TECHNICAL REQUIREMENTS ARE ARARS FOR THE
                 ON-SITE TREATMENT OF SOILS TO MINIMIZE HAZARDS TO HUMAN
                 HEALTH AND ENVIRONMENT

                 40 CFR 264, SUBPART E: MANIFEST SYSTEM, RECORDKEEPING AND
                 REPORTING.  THIS REGULATION REQUIRES WRITTEN RECORDS OF
                 WASTE MANAGEMENT OPERATIONS.  THIS IS AN ARAR IF HAZARDOUS



                 WASTES ARE SHIPPED TO A RCRA FACILITY.

                 40 CFR 268, LAND BAN RESTRICTIONS. DISPOSAL OF TREATMENT
                 RESIDUALS AND CONTAMINATED OIL MUST BE IN ACCORDANCE WITH
                 THE RCRA LAND DISPOSAL REGULATIONS.

            *    OCCUPATIONAL SAFETY AND HEALTH ACT (OSHA) REGULATIONS
                 UNDER 40 CFR 300 (300.38).  THIS IS AN APPLICABLE
                 REGULATION WHICH ESTABLISHES SAFETY AND HEALTH STANDARDS
                 FOR PROTECTING EMPLOYEES FROM UNSAFE WORK CONDITIONS.

            *    TOXIC SUBSTANCE CONTROL ACT (TSCA), 15 USC 2601.  THIS
                 REGULATION REQUIRES TESTING AND USE RESTRICTIONS FOR PCBS.

                 40 CFR 761 (761.60): PCB STORAGE AND DISPOSAL.  IS AN ARAR
                 IF PCB CONCENTRATIONS ARE OVER 50 PPM IN ANY MEDIA.

            *    USEPA PRETREATMENT STANDARDS; 40 CFR 403.5; POTW'S NPDES
                 PERMIT.  THIS ARAR PROHIBITS DISCHARGE TO A POTW OF
                 POLLUTANTS THAT "PASS-THROUGH" (EXIT THE POTW IN
                 QUANTITIES OR CONCENTRATIONS THAT VIOLATE THE POTW'S NPDES
                 PERMIT) OR CAUSE "INTERFERENCE" (INHIBITS OR DISRUPTS THE
                 POTW, ITS TREATMENT PROCESSES OR OPERATIONS, OR ITS SLUDGE
                 PROCESSES, USE OR DISPOSAL, THEREBY CAUSING A VIOLATION OF
                 THE PERMIT).  UNDER THESE REGULATIONS,  CERTAIN POTWS,
                 SPECIFIED IN SECTION 403.8, ARE ALSO REQUIRED TO DEVELOP
                 PRETREATMENT STANDARDS FOR SPECIFIED USERS WHERE
                 POLLUTANTS DISCHARGED TO THE PUBLIC SYSTEM COULD CAUSE
                 INTERFERENCE OR PASS-THROUGH.  THE REGULATIONS ALSO
                 PROHIBIT INTRODUCTION INTO A POTW OF: (1) POLLUTANTS WHICH
                 CREATE A FIRE OR EXPLOSION HAZARD, (2) POLLUTANTS WHICH
                 WILL CAUSE CORROSIVE STRUCTURAL DAMAGE, (3) SOLID OR
                 VISCOUS POLLUTANTS THAT WILL OBSTRUCT FLOW, (4) POLLUTANTS
                 DISCHARGED AT A FLOW RATE AND/OR CONCENTRATION THAT WILL
                 CAUSE INTERFERENCE, AND (5) HEAT THAT WILL INHIBIT
                 BIOLOGICAL ACTIVITY.

            *    FEDERAL CLEAN AIR ACT, 42 USC 1857; 40 USC 52, R52.21:
                 USEPA REGULATIONS ON APPROVAL AND PROMULGATION OF
                 IMPLEMENTATION PLANS (PREVENTION OF SIGNIFICANT

                 DETERIORATION OF AIR QUALITY).  THESE PROVISIONS IMPOSE
                 VARIOUS REQUIREMENTS (E.G., USE OF BEST AVAILABLE CONTROL
                 TECHNOLOGY) ON ANY NEW MAJOR SOURCE OF A FEDERALLY
                 REGULATED AIR POLLUTANT IN AN AREA WHICH HAS BEEN
                 DESIGNATED ATTAINMENT OR UNCLASSIFIABLE FOR THAT
                 POLLUTANT.  A "MAJOR STATIONARY SOURCE" IS A SOURCE LISTED
                 IN 40 CFR 52.21 WHICH EMITS, OR HAS THE POTENTIAL TO EMIT,
                 100 TONS PER YEAR OF A FEDERALLY REGULATED AIR POLLUTANT
                 OR ANY NON-LISTED SOURCE THAT EMITS, OR HAS THE POTENTIAL
                 TO EMIT, 250 TONS PER YEAR OF A FEDERALLY REGULATED AIR
                 POLLUTANT.  THIS REQUIREMENT IS RELEVANT AND APPROPRIATE
                 IF ANY TREATMENT SYSTEM USED DURING REMEDIATION WOULD
                 CONSTITUTE A MAJOR STATIONARY SOURCE OF ANY FEDERALLY
                 REGULATED AIR POLLUTANT.

STATE ARARS



            *    MICHIGAN ENVIRONMENTAL RESPONSE ACT 307.  MDNR HAS ISSUED
                 RULES TO IMPLEMENT ACT 307.  THESE RULES ESTABLISH
                 CRITERIA FOR THREE ACCEPTABLE CLEAN-UP TYPES.  UNDER THE
                 RULES, A TYPE A CLEANUP GENERALLY ACHIEVES CLEANUP TO
                 BACKGROUND OR NON-DETECTABLE LEVELS, A TYPE B GENERALLY
                 ACHIEVES RISK-BASED CLEAN-UP LEVELS (10-6), AND A TYPE C
                 CLEANUP IS BASED ON A SITE-SPECIFIC RISK ASSESSMENT THAT
                 CONSIDERS SPECIFIC CRITERIA.  ACT 307 MAY BE AN APPLICABLE
                 REQUIREMENT; HOWEVER, EVEN IF IT IS NOT, USEPA HAS
                 DETERMINED THAT IT IS A RELEVANT AND APPROPRIATE
                 REQUIREMENT.  THE CLEAN-UP STANDARDS SELECTED FOR SOIL AND
                 GROUND WATER AT THE CHEM CENTRAL SITE ARE CONSISTENT WITH
                 A TYPE B CLEANUP.

            *    MICHIGAN WATER RESOURCES COMMISSION ACT PUBLIC ACT 245,
                 PART 4.  THIS IS A RELEVANT AND APPROPRIATE REQUIREMENT
                 THAT PROVIDES GENERAL PROHIBITION OF CONCENTRATIONS IN
                 SURFACE WATER FOR SUBSTANCES WHICH IMPART UNPALATABLE
                 FLAVOR TO FOOD, FISH, OR OTHERWISE INTERFERE WITH THE
                 REASONABLE USE OF THE SURFACE WATER IN THE STATE.

                 PART 4, RULE 57; ACUTE TOXICITY: PROVIDES THAT SURFACE
                 WATER MUST NOT BE ACUTELY TOXIC TO AQUATIC LIFE (EXCEPT IN
                 SMALL ZONES TO INITIAL DILUTION AT DISCHARGE POINTS).

                 PART 4, RULE 57; CHRONIC TOXICITY: PROVIDES THAT SURFACE
                 WATER WITH DESIGNATED AQUATIC LIFE USES SHALL NOT BE
                 CHRONICALLY TOXIC TO AQUATIC LIFE (EXCEPT IN MIXING ZONES
                 AND BELOW CRITICAL LOW-FLOW CONDITIONS).

                 PART 4, RULE 57; GENERAL TOXICITY: PROVIDES THAT SURFACE
                 WATERS MUST NOT BE TOXIC OR INJURIOUS TO MAN OR TO
                 TERRESTRIAL OR AQUATIC LIFE.

                 PART 4, RULE 57; HUMAN TOXICITY: PROVIDES THAT SURFACE
                 WATER MUST BE MAINTAINED TO PRECLUDE ADVERSE TOXIC EFFECTS
                 ON HUMAN HEALTH RESULTING FROM CONTACT RECREATION,
                 CONSUMPTION OF AQUATIC ORGANISMS, OR CONSUMPTION OF
                 DRINKING WATER AFTER REASONABLE TREATMENT.

                 PART 4, RULE 57; TOXICITY CRITERIA: PROVIDES THAT
                 CONCENTRATIONS OF TOXIC MATERIALS FOR WHICH NO NUMERICAL
                 CRITERIA HAVE BEEN SPECIFIED MUST NOT EXCEED VALUES WHICH
                 ARE CHRONICALLY TOXIC TO REPRESENTATIVE, SENSITIVE AQUATIC
                 ORGANISMS, AS DETERMINED FROM APPROPRIATE CHRONIC TOXICITY
                 DATA OR CALCULATED AS 0.1 OF THE MEDIAN LETHAL
                 CONCENTRATIONS (LC50) FOR NON-PERSISTENT TOXICS.

                 PART 4, RULE 57; NUMERICAL CRITERIA FOR TOXICS: PROVIDES
                 FOR NUMERICAL CRITERIA FOR CERTAIN TOXIC MATERIALS
                 INCLUDING SOME SITE INDICATOR CHEMICALS.

                 PART 4, RULE 98; ANTIDEGRADATION: REQUIRES MAINTENANCE AND
                 PROTECTION OF EXISTING WATERS WHEN WATER QUALITY IS BETTER
                 THAN WATER QUALITY STANDARDS, ESPECIALLY WHEN DISCHARGING
                 WASTEWATER.  IN ADDITION, THIS RULE WOULD ADDRESS GROUND
                 WATER DISCHARGES TO SURFACE WATER BODIES.



                 PART 9, RULE 234; WASTEWATER REPORTING.  THIS IS AN
                 APPLICABLE REGULATION WHICH PROVIDES REPORTING
                 REQUIREMENTS FOR DISCHARGES OF WASTEWATER TO THE WATERS OF
                 THE STATE OR FOR DISCHARGES TO A SEWER SYSTEM.  AN ARAR
                 BECAUSE TREATED GROUND WATER IS DISCHARGED TO A POTW.

            *    MICHIGAN AIR POLLUTION CONTROL (MAPC) ACT; MICHIGAN PUBLIC
                 ACT 348. PART 3, R336.1301 AND 336.1331: PARTICULATES.
                 THIS IS AN APPLICABLE REGULATION FOR THE AIR STRIPPER AND
                 SOIL TREATMENT UNIT.

                 PART 3, R336.1371 TO 1373: FUGITIVE DUST.  THIS IS AN ARAR
                 FOR LOADING AND UNLOADING OF BULK MATERIALS THAT ACT AS A
                 SOURCE OF FUGITIVE DUST.  TRUCKS WITH LESS THAN A 2-TON
                 CAPACITY THAT ARE USED FOR TRANSPORTING OF BULK MATERIALS
                 ARE EXEMPT.  TRUCKS LARGER THAN 2-TON CAPACITY MUST ABIDE
                 BY RULE 372 PROVISIONS WHEN TRANSPORTING.

                 PART 7, R336.1702: NEW SOURCES OF VOC EMISSIONS.  ANY
                 PERSON RESPONSIBLE FOR ANY NEW SOURCE OF VOC EMISSIONS
                 SHALL NOT CAUSE OR ALLOW THE EMISSION OF VOC EMISSIONS
                 FROM THE NEW SOURCE TO EXCEED THE LOWEST MAXIMUM ALLOWABLE
                 EMISSION RATE OF THE FOLLOWING: (1) THE MAXIMUM ALLOWABLE
                 EMISSION RATE LISTED BY THE COMMISSION ON ITS OWN
                 INITIATIVE OR BASED UPON THE APPLICATION OF THE BEST
                 AVAILABLE CONTROL TECHNOLOGY.  (2) THE MAXIMUM ALLOWABLE
                 EMISSION RATE SPECIFIED BY A NEW SOURCE PERFORMANCE
                 STANDARDS PROMULGATED BY THE USEPA UNDER AUTHORITY ENACTED
                 BY TITLE 1, PART A, SECTION III OF THE CLEAN AIR ACT, AS
                 AMENDED, 42 USC 7413.  (3) THE MAXIMUM ALLOWABLE EMISSION
                 RATE SPECIFIED BY A PERMIT TO INSTALL OR A PERMIT TO
                 OPERATE.  THE REQUIREMENTS MAY BE AN ARAR IF REMEDIATION
                 OPERATIONS CAUSE EMISSIONS OF VOCS THAT EXCEED 50
                 TONS/YEAR, 1000 POUND/DAY AND 100 POUNDS PER HOUR.

                 PART 9, R336.1901: EMISSIONS LIMITATIONS AND PROHIBITIONS.
                 THIS ARAR REGULATES THE DISCHARGE OF AIR CONTAMINANTS FROM
                 ANY SOURCE IN SUCH CONCENTRATION AND DURATION AS MAY BE
                 INJURIOUS TO OR ADVERSELY AFFECT HUMAN HEALTH OR WELFARE,
                 ANIMAL LIFE, VEGETATION, OR PROPERTY, OR AS TO INTERFERE
                 WITH THE NORMAL USE AND ENJOYMENT OF ANIMAL LIFE,
                 VEGETATION, OR PROPERTY.

                 PART 10, R336.2001: INTERMITTENT TESTING AND SAMPLING.
                 THIS IS AN ARAR FOR SOURCES OF EMISSIONS ON-SITE.  THIS
                 REGULATION MAY REQUIRE THE OWNER OR OPERATOR OF ANY SOURCE
                 OF AIR CONTAMINANT TO CONDUCT ACCEPTABLE PERFORMANCE
                 TESTS, IN ACCORDANCE WITH RULE 1003.

            *    MICHIGAN HAZARDOUS WASTE MANAGEMENT ACT, PA 64.  THIS
                 REGULATION IS SUBSTANTIALLY SIMILAR TO USEPA'S RCRA
                 SUBTITLE C REQUIREMENTS, AND MAY APPLY TO THE PROPER
                 HANDLING, TREATMENT, STORAGE AND/OR DISPOSAL IF THE OIL
                 REMOVED FROM THE PURGE WELLS AND ANY TREATMENT RESIDUALS
                 GENERATED AT THE CHEM CENTRAL SITE ARE CHARACTERISTIC
                 WASTES UNDER THE MICHIGAN REGULATIONS IMPLEMENTING THE
                 RCRA PROGRAM IN THAT STATE.



                 MICHIGAN HAZARDOUS WASTE MANAGEMENT RULES, PART 3:
                 GENERATORS OF HAZARDOUS WASTES.  THESE REQUIREMENTS ARE
                 SUBSTANTIALLY SIMILAR TO FEDERAL ARAR 40 CFR 262.

                 MICHIGAN HAZARDOUS WASTE RULES, PART 4: TRANSPORTERS OF
                 HAZARDOUS WASTE.  THESE REQUIREMENTS ARE SUBSTANTIALLY
                 SIMILAR TO FEDERAL ARAR 40 CFR 263 (DOT).

                 MICHIGAN HAZARDOUS WASTE RULES, PART 6: CONTINGENCY PLAN
                 AND EMERGENCY PROCEDURES.  THESE REQUIREMENTS ARE
                 SUBSTANTIALLY SIMILAR TO FEDERAL ARAR 40 CFR 264, SUBPART D.

                 MICHIGAN HAZARDOUS WASTE RULES, PART 6: RECORDKEEPING AND
                 REPORTING.  THESE REQUIREMENTS ARE SUBSTANTIALLY SIMILAR
                 TO FEDERAL ARAR 40 CFR SUBPART E.

            *    MICHIGAN OCCUPATIONAL HEALTH AND SAFETY LAWS, MICHIGAN ACT
                 154: WORKERS PROTECTION.  THESE REQUIREMENTS ARE
                 SUBSTANTIALLY SIMILAR TO FEDERAL ARAR 40 CFR 300

                 CHEMICAL-SPECIFIC ARARS

                 CHEMICAL-SPECIFIC ARARS REGULATE THE RELEASE TO THE
                 ENVIRONMENT OF SPECIFIC SUBSTANCES.

FEDERAL ARARS

            *    SAFE DRINKING WATER ACT; 42 USC. 300. PART 141 USEPA
                 NATIONAL PRIMARY DRINKING WATER STANDARDS MAXIMUM
                 CONTAMINANT LEVELS (MCLS). THIS IS A RELEVANT AND
                 APPROPRIATE REQUIREMENT WHEN AN AQUIFER IS POTENTIALLY
                 USABLE AS A DRINKING WATER SOURCE.

                 40 CFR 141.50; USEPA NATIONAL PRIMARY DRINKING WATER
                 STANDARDS; MAXIMUM CONTAMINANT LEVEL GOALS (MCLGS).  THE
                 NATIONAL CONTINGENCY PLAN STATES THAT GROUND WATER THAT IS
                 OR COULD BE USED FOR DRINKING WATER WILL BE RESTORED TO
                 MCLGS THAT ARE ABOVE ZERO.  WHEN MCLGS ARE SET AT ZERO THE
                 CORRESPONDING MCLS WILL BE USED AS THE CLEANUP LEVEL.
                 MCLS, WHERE MCLGS ARE SET AT 0, ARE CONSIDERED BY USEPA TO
                 BE FULLY PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT AS
                 THESE STANDARDS FALL WITHIN THE ACCEPTABLE RISK RANGE OF
                 (10-4) TO (10-6) FOR CARCINOGENS.

            *    TOXIC SUBSTANCES CONTROL ACT (TSCA); 40 CFR 761.60; PCB
                 DISPOSAL.  THIS IS AN APPLICABLE REQUIREMENT WHEN PCBS ARE
                 DETECTED IN OILS REMOVED THROUGH THE OPERATION OF THE
                 GROUNDWATER PUMP AND TREAT SYSTEM.

            *    FEDERAL CLEAN AIR ACT, 42 USC 1857, 40 CFR PART 50; USEPA
                 REGULATIONS ON NATIONAL PRIMARY AND SECONDARY AMBIENT AIR
                 QUALITY STANDARDS (NAAQS).  THIS MAY BE AN ARAR FOR THE
                 AIR STRIPPER AND SOIL TREATMENT UNITS.  THE NAAQS SPECIFY
                 THE MAXIMUM CONCENTRATIONS OF FEDERALLY REGULATED AIR
                 POLLUTANTS (I.E., SULFUR DIOXIDE, PARTICULATE MATTER,
                 NITROGEN DIOXIDE, CARBON MONOXIDE, OZONE, AND LEAD)  IN AN
                 AREA RESULTING FROM ALL SOURCES OF THAT POLLUTANT.  NO NEW



                 CONSTRUCTION OR MODIFICATION OF FACILITY, STRUCTURE OR
                 INSTALLATION MAY EMIT AN AMOUNT OF ANY CRITERIA POLLUTANT
                 THAT WILL INTERFERE WITH THE ATTAINMENT OR MAINTENANCE OF
                 A NAAQS.

STATE ARARS

            *    MICHIGAN ENVIRONMENTAL RESPONSE ACT 307.  (SEE SECTION ON
                 STATE ARARS FOR ACTION-SPECIFIC ARARS.

            *    MICHIGAN ENVIRONMENTAL PROTECTION ACT MCL SECTION 691;
                 PROTECTION OF THE AIR, WATER AND OTHER NATURAL RESOURCES
                 AND THE PUBLIC.  THIS IS A RELEVANT AND APPROPRIATE
                 REQUIREMENT THAT PROVIDES JUDICIAL BASIS AND COORDINATED
                 MANAGEMENT ACTION FOR PROTECTION OF THE STATE'S AIR,
                 WATER, AND OTHER NATURAL RESOURCES AS WELL AS THE HEALTH,
                 SAFETY AND GENERAL WELFARE OF THE PUBLIC FROM HAZARDOUS
                 SUBSTANCES.

            *    MICHIGAN WATER RESOURCES COMMISSION ACT PUBLIC ACT 245,
                 PART 4.  THIS IS A RELEVANT AND APPROPRIATE REQUIREMENT
                 THAT PROVIDES GENERAL PROHIBITION OF CONCENTRATIONS IN
                 SURFACE WATER FOR SUBSTANCES WHICH IMPART UNPALATABLE
                 FLAVOR TO FOOD, FISH, OR OTHERWISE INTERFERE WITH THE
                 REASONABLE USE OF THE SURFACE WATER IN THE STATE.

                 PART 4, RULE 57; ACUTE TOXICITY: PROVIDES THAT SURFACE
                 WATER MUST NOT BE ACUTELY TOXIC TO AQUATIC LIFE (EXCEPT IN
                 SMALL ZONES OF INITIAL DILUTION AT DISCHARGE POINTS).

                 PART 4, RULE 57; CHRONIC TOXICITY: PROVIDES THAT SURFACE
                 WATER WITH DESIGNATED AQUATIC LIFE USES SHALL NOT BE
                 CHRONICALLY TOXIC TO AQUATIC LIFE (EXCEPT IN MIXING ZONES
                 AND BELOW CRITICAL LOW-FLOW CONDITIONS).

                 PART 4, RULE 57; GENERAL TOXICITY: PROVIDES THAT SURFACE
                 WATERS MUST NOT BE TOXIC OR INJURIOUS TO MAN OR TO
                 TERRESTRIAL OR AQUATIC LIFE.

                 PART 4, RULE 57; HUMAN TOXICITY: PROVIDES THAT SURFACE
                 WATER MUST BE MAINTAINED TO PRECLUDE ADVERSE TOXIC EFFECTS
                 ON HUMAN HEALTH RESULTING FROM CONTACT RECREATION,
                 CONSUMPTION OF AQUATIC ORGANISMS, OR CONSUMPTION OF
                 DRINKING WATER AFTER REASONABLE TREATMENT.

                 PART 4, RULE 57; TOXICITY CRITERIA: PROVIDES THAT
                 CONCENTRATIONS OF TOXIC MATERIALS FOR WHICH NO NUMERICAL
                 CRITERIA HAVE BEEN SPECIFIED MUST NOT EXCEED VALUES WHICH
                 ARE CHRONICALLY TOXIC TO REPRESENTATIVE, SENSITIVE AQUATIC
                 ORGANISMS, AS DETERMINED FROM APPROPRIATE CHRONIC TOXICITY
                 DATA OR CALCULATED AS 0.1 OF THE MEDIAN LETHAL
                 CONCENTRATIONS (LC50) FOR NON-PERSISTENT TOXICS.

                 PART 4, RULE 57; NUMERICAL CRITERIA FOR TOXICS: PROVIDES
                 FOR NUMERICAL CRITERIA FOR CERTAIN TOXIC MATERIALS
                 INCLUDING SOME SITE INDICATOR CHEMICALS.



                 PART 4, RULE 98; ANTIDEGRADATION: REQUIRES MAINTENANCE AND
                 PROTECTION OF EXISTING WATERS WHEN WATER QUALITY IS BETTER
                 THAN WATER QUALITY STANDARDS, ESPECIALLY WHEN DISCHARGING
                 WASTEWATER.  IN ADDITION, THIS RULE WOULD ADDRESS GROUND
                 WATER DISCHARGES TO SURFACE WATER BODIES.

                 PART 9, RULE 234; WASTEWATER REPORTING.  THIS IS AN
                 APPLICABLE REGULATION WHICH PROVIDES REPORTING
                 REQUIREMENTS FOR DISCHARGES OF WASTEWATER TO THE WATERS OF
                 THE STATE OR FOR DISCHARGES TO A SEWER SYSTEM.  AN ARAR
                 BECAUSE TREATED GROUND WATER IS DISCHARGED TO A POTW.

            *    MICHIGAN SAFE DRINKING WATER ACT; MICHIGAN PUBLIC ACT 399.
                 ACT 399 IS A RELEVANT AND APPROPRIATE REQUIREMENT BECAUSE
                 ALTHOUGH A "PUBLIC DRINKING WATER SUPPLY SYSTEM" AS
                 DEFINED UNDER THE ACT DOES NOT OR MAY NOT CURRENTLY EXIST
                 AT OR NEAR THE SITE, GROUND WATER COULD POTENTIALLY BE
                 USED AS A DRINKING WATER SOURCE IN THE FUTURE.

            *    MICHIGAN AIR POLLUTION CONTROL (MAPC) ACT; MICHIGAN PUBLIC
                 ACT 348. PART 3, R336.1301 AND 336.1331: PARTICULATES.
                 THIS IS AN APPLICABLE REGULATION FOR THE AIR STRIPPER AND
                 SOIL TREATMENT UNIT.

                 PART 3, R336.1371 TO 1373: FUGITIVE DUST. THIS IS AN ARAR
                 FOR LOADING AND UNLOADING OF BULK MATERIALS THAT ACT AS A
                 SOURCE OF FUGITIVE DUST.  TRUCKS WITH LESS THAN A 2-TON
                 CAPACITY THAT ARE USED FOR TRANSPORTING OF BULK MATERIALS
                 ARE EXEMPT.  TRUCKS LARGER THAN 2-TON CAPACITY MUST ABIDE
                 BY RULE 372 PROVISIONS WHEN TRANSPORTING.

                 PART 7, R336.1702: NEW SOURCES OF VOC EMISSIONS.  ANY
                 PERSON RESPONSIBLE FOR ANY NEW SOURCE OF VOC EMISSIONS
                 SHALL NOT CAUSE OR ALLOW THE EMISSION OF VOC EMISSIONS
                 FROM THE NEW SOURCE TO EXCEED THE LOWEST MAXIMUM ALLOWABLE
                 EMISSION RATE OF THE FOLLOWING: (1) THE MAXIMUM ALLOWABLE
                 EMISSION RATE LISTED BY THE COMMISSION ON ITS OWN
                 INITIATIVE OR BASED UPON THE APPLICATION OF THE BEST
                 AVAILABLE CONTROL TECHNOLOGY.  (2) THE MAXIMUM ALLOWABLE
                 EMISSION RATE SPECIFIED BY A NEW SOURCE PERFORMANCE
                 STANDARDS PROMULGATED BY THE USEPA UNDER AUTHORITY ENACTED
                 BY TITLE 1, PART A, SECTION III OF THE CLEAN AIR ACT, AS
                 AMENDED, 42 USC 7413.  (3) THE MAXIMUM ALLOWABLE EMISSION
                 RATE SPECIFIED BY A PERMIT TO INSTALL OR A PERMIT TO
                 OPERATE.  THE REQUIREMENTS MAY BE AN ARAR IF REMEDIATION
                 OPERATIONS CAUSE EMISSIONS OF VOCS THAT EXCEED 50
                 TONS/YEAR, 1000 POUND/DAY AND 100 POUNDS PER HOUR.
                 PART 9, R336.1901: EMISSIONS LIMITATIONS AND PROHIBITIONS.
                 THIS ARAR REGULATES THE DISCHARGE OF AIR CONTAMINANTS FROM
                 ANY SOURCE IN SUCH CONCENTRATION AND DURATION AS MAY BE
                 INJURIOUS TO OR ADVERSELY AFFECT HUMAN HEALTH OR WELFARE,
                 ANIMAL LIFE, VEGETATION, OR PROPERTY, OR AS TO INTERFERE
                 WITH THE NORMAL USE AND ENJOYMENT OF ANIMAL LIFE,
                 VEGETATION, OR PROPERTY.

                 PART 10, R336.2001: INTERMITTENT TESTING AND SAMPLING.
                 THIS IS AN ARAR FOR SOURCES OF EMISSIONS ON-SITE.  THIS



                 REGULATION MAY REQUIRE THE OWNER OR OPERATOR OF ANY SOURCE
                 OF AIR CONTAMINANT TO CONDUCT ACCEPTABLE PERFORMANCE
                 TESTS, IN ACCORDANCE WITH RULE 1003.

LOCATION-SPECIFIC ARARS

                 LOCATION-SPECIFIC ARARS ARE REQUIREMENTS PLACED UPON THE
                 CONCENTRATION OF HAZARDOUS SUBSTANCES OR THE CONDUCT OF
                 ACTIVITIES SOLELY BECAUSE THEY ARE IN SPECIFIC LOCATIONS.

            *    ENDANGERED SPECIES ACT; 16 USC. 1531 ET SEQ.; 50 CFR PART
                 200; GAME LAW OF 1929, PUBLIC ACT 286.  STATUTE REQUIRES
                 THAT PROPOSED ACTIONS MINIMIZE EFFECTS ON ENDANGERED
                 SPECIES.  IT IS AN APPLICABLE REQUIREMENT IF PLANT OR
                 ANIMAL ENDANGERED SPECIES OR "CRITICAL HABITAT" IS
                 ADVERSELY IMPACTED BY THE SITE.

            *    THER CRITERIA, ADVISORIES OR GUIDANCE TO BE CONSIDERED
                 (TBCS) FOR THIS REMEDIAL ACTION (THIS LIST IS NOT ALL
                 INCLUSIVE):

            *    RCRA AIR EMISSION STANDARDS - 3 LBS/HOUR TOTAL ORGANIC
                 EMISSIONS FROM ALL UNITS.

            *    HEALTH EFFECTS ASSESSMENTS (HEAS) AND PROPOSED HEAS,
                 (HEALTH EFFECTS ASSESSMENT FOR (SPECIFIC CHEMICALS).

            *    REFERENCE DOSES (RFDS), ("VERIFIED REFERENCE DOSES OF
                 USEPA, "ECAO-CIM-475, JANUARY 1986).  SEE ALSO DRINKING
                 WATER EQUIVALENT LEVELS (DWELS), A SET OF MEDIUM-SPECIFIC
                 DRINKING WATER LEVELS DERIVED FROM RFDS.

            *    CARCINOGENIC POTENCY FACTOR (CPFS) (E.G., Q1 STARS,
                 CARCINOGEN ASSESSMENT DOCUMENT FOR TETRACHLOROETHYLENE
                 (PERCHLOROETHYLENE).

            *    PUBLIC HEALTH CRITERIA ON WHICH THE DECISION TO LIST
                 POLLUTANTS AS HAZARDOUS UNDER SECTION 112 OF THE CLEAN AIR
                 ACT WAS BASED.

            *    GUIDELINES FOR GROUND WATER CLASSIFICATION UNDER THE USEPA
                 GROUND WATER PROTECTION STRATEGY.

            *    USEPA GROUND WATER PROTECTION STRATEGY (AUGUST 1984).
            *    USEPA GUIDELINES FOR GROUND WATER CLASSIFICATION (DECEMBER 1986).

            *    ELEMENTS OF AQUIFER IDENTIFICATION (OCTOBER 1979).

            *    OSHA HEALTH AND SAFETY STANDARDS THAT MAY BE USED TO
                 PROTECT PUBLIC HEALTH (NON-WORKPLACE).

            *    HEALTH ADVISORIES, USEPA OFFICE OF WATER.

            *    USEPA WATER QUALITY ADVISORIES, USEPA OFFICE OF WATER,
                 CRITERIA AND STANDARDS DIVISION.

            *    USEPA, SUPERFUND PUBLIC HEALTH EVALUATION MANUAL (OCTOBER



                 1986), PROVIDE ACCEPTABLE INTAKE CONCENTRATION (AIC)
                 REFERENCE DOSE (RFD) AND MINIMUM EFFECTIVE DOSE (MED).

            *    HEALTH ADVISORIES (USEPA OFFICE OF DRINKING WATER).

            *    RISK ASSESSMENT GUIDANCE FOR SUPERFUND, VOLUME I, HUMAN
                 HEALTH EVALUATION MANUAL (PART A), INTERIM FINAL, DECEMBER 1989

            *    RISK ASSESSMENT GUIDANCE FOR SUPERFUND, VOLUME II,
                 ENVIRONMENTAL EVALUATION MANUAL, INTERIM FINAL, MARCH 1989.

            *    USEPA INTEGRATED RISK INFORMATION SYSTEM.

            *    USEPA PROPOSED MAXIMUM CONTAMINANT LEVEL GOALS (MCLGS).

            *    USEPA CARCINOGEN ASSESSMENT GROUP (CAG) POTENCY FACTORS.

            *    FEDERAL SOLE SOURCE AQUIFER REQUIREMENTS

            *    COURT-ORDERED GROUND WATER REMEDIATION CRITERIA.  THE
                 COURT DECIDED THAT CHEM CENTRAL/GRAND RAPIDS CORPORATION
                 MAY DISCONTINUE PURGING GROUND WATER WHEN THE FOLLOWING
                 CONDITIONS ARE MET:

                 A. THE CONCENTRATION OF A COMPOUND IN GROUND WATER IS
                 EQUAL TO OR LESS THAN THE (10-5) RISK LEVEL OF NOAEL AS
                 APPROPRIATE FOR THE PARTICULAR COMPOUND; OR

                 B. WHEN THE CONCENTRATION OF THE COMPOUND HAS BEEN REDUCED
                 TO THE POINT OF DIMINISHING RETURN AS CALCULATED ACCORDING
                 TO A SPECIFIED METHOD.

            *    SOIL PROPERTIES, CLASSIFICATION, AND HYDRAULIC
                 CONDUCTIVITY TESTING.

            *    A METHOD FOR DETERMINING THE COMPATIBILITY OF HAZARDOUS WASTES.

            *    GUIDANCE MANUAL ON HAZARDOUS WASTE COMPATIBILITY.

            *    FEDERAL CLEAN WATER ACT, SECTION 304 (G) GUIDANCE
                 DOCUMENT, REVISED PRETREATMENT GUIDELINES (3 VOLUMES).

            *    GUIDANCE FOR POTW PRETREATMENT PROGRAM MANUAL.

            *    DEVELOPING REQUIREMENTS FOR DIRECT AND INDIRECT DISCHARGES
                 OF CERCLA WASTEWATER, DRAFT (1987).

            *    GUIDANCE FOR IMPLEMENTING RCRA PERMIT BY RULE REQUIREMENTS AT POTWS.

            *    DRAFT GUIDANCE MANUAL ON THE DEVELOPMENT AND
                 IMPLEMENTATION OF LOCAL DISCHARGE LIMITATIONS UNDER THE
                 PRETREATMENT PROGRAM.

            *    WATER RELATED ENVIRONMENTAL FATE OF 129 PRIORITY POLLUTANTS.

            *    WATER QUALITY STANDARDS HANDBOOK.



            *    TECHNICAL SUPPORT DOCUMENT FOR WATER QUALITY-BASED TOXICS CONTROL.

            *    LAB PROTOCOLS DEVELOPED PURSUANT TO THE CLEAN WATER ACT.

                 THE SOURCE OF THE OIL CONTAMINATED WITH PCBS AND OTHER
                 ORGANIC COMPOUNDS COLLECTING IN THE ACTIVE PURGE WELLS IS
                 PRESENTLY UNKNOWN AND MAY IN FACT BE A CONTINUING SOURCE
                 OF GROUND WATER CONTAMINATION.  DUE TO THIS POSSIBLE
                 SOURCE, GROUND WATER ARARS MAY NOT BE MET UTILIZING THE
                 PROPOSED REMEDIAL ALTERNATIVE.  BEFORE ANY FINDINGS ARE
                 MADE REGARDING THE TECHNICAL IMPRACTICABILITY OF ACHIEVING
                 GROUND WATER ARARS, A FULL INVESTIGATION OF THE NATURE AND
                 EXTENT OF SOIL AND GROUND WATER CONTAMINATION UNDER THE
                 CHEM CENTRAL BUILDING AND PAVED AREAS MUST BE CONDUCTED.

COST-EFFECTIVENESS

THE SELECTED REMEDY IS COST-EFFECTIVE SINCE IT PROVIDES OVERALL EFFECTIVENESS PROPORTIONAL TO ITS COSTS.  THE
NET PRESENT WORTH VALUE IS APPROXIMATELY $2,100,000.  THE SELECTED REMEDY FOR GROUND WATER IS THE   LEAST
COSTLY ALTERNATIVE WHICH PROVIDES FULL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  SOIL VAPOR EXTRACTION
IS THE LEAST COSTLY SOIL ALTERNATIVE PROVIDING BOTH TREATMENT OF THE CONTAMINATION (AS OPPOSED TO
CONTAINMENT) AND OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.

UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES (OR RESOURCE RECOVERY TECHNOLOGIES)
TO THE MAXIMUM EXTENT PRACTICABLE

USEPA HAS DETERMINED THAT THE SELECTED REMEDY REPRESENTS THE MAXIMUM EXTENT TO WHICH PERMANENT SOLUTIONS AND
TREATMENT TECHNOLOGIES CAN BE UTILIZED IN A COST-EFFECTIVE MANNER AT THE CHEM CENTRAL SITE.  OF THOSE  
ALTERNATIVES WHICH PROTECT HUMAN HEALTH AND THE ENVIRONMENT AND COMPLY WITH ARARS, USEPA HAS DETERMINED THAT
THE SELECTED REMEDY PROVIDES THE BEST BALANCE OF TRADEOFFS IN TERMS OF LONG-TERM EFFECTIVENESS AND  
PERMANENCE, REDUCTION IN TOXICITY, MOBILITY, OR VOLUME ACHIEVED THROUGH TREATMENT, SHORT-TERM EFFECTIVENESS,
IMPLEMENTABILITY, COST, THE STATUTORY PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT, AND STATE AND
COMMUNITY ACCEPTANCE.

THE SELECTED REMEDY FOR BOTH GROUND WATER AND SOIL DOES RESULT IN AIR EMISSIONS WHICH MAY INCREASE SHORT-TERM
RISKS TO THE COMMUNITY AND THE ENVIRONMENT DURING IMPLEMENTATION; HOWEVER, VAPOR PHASE CARBON   ADSORPTION
WILL BE USED TO MINIMIZE THESE EMISSIONS TO WITHIN ACCEPTABLE RISK LEVELS.  THE REMEDY FOR BOTH GROUND WATER
AND SOIL IS A TREATMENT TECHNOLOGY AND THEREFORE SATISFIES USEPA'S PREFERENCE FOR TREATMENT AS A PRINCIPAL
ELEMENT.  THE REMEDY IS EASY TO CONSTRUCT AND OPERATE AND PRESENTS LITTLE OR NO ADMINISTRATIVE DIFFICULTY. 
THE GROUND WATER REMEDY FOR THE MOST PART IS IN PLACE AND OPERATING TO DESIGN   SPECIFICATIONS, AIR AND WATER
DISCHARGE PERMITS HAVE ALSO BEEN OBTAINED. A PILOT STUDY WILL BE REQUIRED FOR THE SOIL REMEDY PRIOR TO
FULL-SCALE APPLICATION.  THE REMEDY IS THE LEAST COSTLY OF THE ALTERNATIVES OR COMBINATION OF ALTERNATIVES
WHICH PROVIDE FULL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT AND USE TREATMENT TO ADDRESS THE
CONTAMINATION.  INSTITUTIONAL CONTROLS AND OPERATION AND MAINTENANCE WILL ENSURE THAT THE REMEDY IS EFFECTIVE
IN THE LONG-TERM.  IN ADDITION, THE STATE OF MICHIGAN HAS CONCURRED WITH THE SELECTED REMEDY.

PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

AS MENTIONED ABOVE, THE REMEDY FOR BOTH GROUND WATER AND SOIL AT THE CHEM CENTRAL SITE SATISFIES USEPA'S
PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT.  GROUND WATER IS (AND WILL BE) TREATED USING AIR  
STRIPPING, AND SOILS WILL BE TREATED USING SOIL VAPOR EXTRACTION.

#DSC
DOCUMENTATION OF SIGNIFICANT CHANGES

THE PROPOSED PLAN FOR THE CHEM CENTRAL SITE WAS RELEASED FOR PUBLIC COMMENT JULY 10, 1991.  THE PROPOSED PLAN
IDENTIFIED ALTERNATIVES GW-C, GW-D, GW-E, AND S-A AS THE PREFERRED ALTERNATIVES.  USEPA REVIEWED ALL  



WRITTEN COMMENTS (NO VERBAL COMMENTS WERE MADE) SUBMITTED DURING THE PUBLIC COMMENT PERIOD.  UPON REVIEW OF
THESE COMMENTS, IT WAS DETERMINED THAT NO SIGNIFICANT CHANGES TO THE REMEDY, AS IT WAS ORIGINALLY  
IDENTIFIED IN THE PROPOSED PLAN, WERE NECESSARY.



#TA
                                    TABLE 2

                              INDICATOR CHEMICALS

                                1. 1,1-DICHLOROETHYLENE

                                2. VINYL CHLORIDE

                                3. TRICHLOROETHYLENE

                                4. TETRACHLOROETHYLENE

                                5. 1.2-DICHLOROETHANE

                                6. BIS(2-ETHYLHEXYL)PHTHALATE

                                7. PCB

                                8. NAPHTHALENE

                                9. PYRENE

                               10. TRANS-1,2-DICHLOROETHYLENE

                               11. TOLUENE

                               12. ARSENIC

                               13. ZINC



                                    TABLE 3

           COMMON SPECIES FOUND IN URBAN AREAS OF SOUTHERN MICHIGAN

   BIRDS:

            ENGLISH SPARROWS
            ROCK DOVES
            STARLINGS
            GRACKLES
            RED-WINGED BLACK BIRDS
            PHEASANTS
            MOURNING DOVES
            SONG SPARROWS
            WHITE-THROATED SPARROWS
            CHICKADEES
            DOWNY WOODPECKERS
            NUTHATCHES
            MALLARDS
            YELLOW WARBLERS

   MAMMALS:

            NORWAY RATS
            MUSKRATS
            RACCOONS
            OPOSSUM
            SKUNKS
            FOX SQUIRRELS
            FLYING SQUIRRELS
            WHITE-FOOTED FIELD MICE
            BATS
            MOLES
            SHREWS
            WOODCHUCKS
            COTTONTAIL RABBITS

   REPTILES & AMPHIBIANS:

            GARTER SNAKES
            RIBBON SNAKES
            EASTERN BOX TURTLE
            GREEN FROGS
            LEOPARD FROGS
            AMERICAN TOADS

   FISH:

            STICKLEBACKS
            MINNOWS
            BLUEGILLS
            CARP
            STEELHEAD (IN PLASTER CREEK NEAR COLE DRAIN CONFLUENCE)



                                   TABLE 7A

                  MICHIGAN ACT 307 TYPE B CLEAN-UP STANDARDS
                   FOR GROUND WATER AT THE CHEMCENTRAL SITE

   CHEMICAL                    CLEAN-UP    BASIS FOR    METHOD DETECTION
                               LEVEL (PPB) LEVEL        LIMIT (PPB)

   BENZENE                          1        HB               1
   BIS(2-ETHYLEXYL)PHTHALATE        2        HB               5
   CHLOROETHANE                     9        HB               1
   1,1-DICHLOROETHANE             700        HB               1
   1,2-DICHLOROETHANE             0.4        HB               1
   1,2-DICHLOROETHENE              70        HB               1
   1,1-DICHLOROETHYLENE             7        HB               1
   TRANS-1,2-DICHLOROETHYLENE     100        HB               1
   ETHYLBENZENE                    30     SW/R.57             1
   METHYLENE CHLORIDE               5        HB               1
   2-METHYLNAPHTHALENE             10        HB              10
   2-METHYLPHENOL                  40     SW/R.57            10
   NAPHTHALENE                     29     SW/R.57             5
   PENTACHLOROPHENOL              0.3        HB              20
   TETRACHLOROETHYLENE            0.7        HB               5
   TOLUENE                        100     SW/R.57             1
   1,1,1-TRICHLOROETHANE          117     SW/R.57             1
   1,1,2,2-TETRACHLOROETHANE      0.2        HB               1
   TRICHLOROETHYLENE                3        HB               1
   VINYL CHLORIDE                0.02        HB               1
   XYLENE                          59     SW/R.57             1

   NOTES: -PPB: "PARTS PER BILLION" OR UG/L
          -HB: HEALTH BASED
          -SW/RULE 57: SURFACE WATER PROTECTION BASED ON MICHIGAN WATER
       RESOURCES COMMISSION ACT, PUBLIC ACT 245, RULE 57.

   WHEN THE GROUND WATER OR SOIL CLEAN-UP LEVEL IS LOWER THAN THE
   METHOD DETECTION LIMIT, THE METHOD DETECTION LIMIT IS THEN USED
   AS THE CLEAN-UP STANDARD.


